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ASTRONOMY. 

f JV affectionate mother instructing 
young daughter in the use of the tel* 
pe, by which we become more inti- 
ely acquainted with the heavenly 
les. She has just directed her to ob- 
>e the mountains in the moon, which 
supposed to be about three miles 
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CHAPTER t 

Origin of A strfmtymy.... .Improvements in thffl 
fascinating science... . And peculiar advantages 
resulting from the study cf it. 

IN the eatly ages of the world, when the 
attention of mankind was principally devoted 
to pastoral or agricultural concerns, the re- 
turn of particular seasons was an object which 
they naturally wished to ascertain; and 
though their first observations were few, and 
extremely limited, their importance was suffi- 
ciently obvious to stimulate to new and deeper 
researches. 

The Chaldean husbandman percmed tt»t 
tie cheering influences of tto »wv xwc« w* 
rpt. e. % 



interesting knowledge, irum *« 
regular changes of the moon, and 
ent situations in which she rose and 
horizon. 

Equally incited by necessity ai 
tates of curiosity, the ancient a 
next turned their attention to the 
tens; and began to group the 
Into constellations, under such nan 
ed best adapted to the respective se 
the sun was in those signs; thus en 
to ascertain the time of the win's s 
volution* 

The sodUe, or circle of animal 
ded into twelve parts, whose nan 
racters were as follows: 

¥ Aries, the ram ; g Taurus 
tX Gemini, the twins; 03 Canee 



\lf¥&0K6X¥a 
tfa»Mto6^tetbe 



i ft**, after bis arrival at a certain UUt 
ffetoriioa; the figure of Leo, or the 
- * " " oftheex- 



I 



£3f^i^orilteTin5|B 9 «vMMijtiyak * 
1» the period when the ntsidea gleaners 
sauted im gathering the refuse of the 
ttf libra, of the balance, sJbrded • 
if fc&erqglypUc of the equal division 
t and night; the venomous qualities of 
MMrjnVm *lhided to the diseases wfaieh 
y ensue on the fall of the leaf j SegHta- 
ir the archer, was an apt symbol of the 
** season; Capricorn, or the goat, 
i Mights in climbing rocks, Ac served 
pre* the eireunutane* of the sun ascend- 
gain to ks highest situation : and Aqua* 
ad Flieei wen symbolical of the rain/ 
i* 

i observation of the polar star enable! 
taentdaes to extend that commerce, 
i tendered them men an opulent and 
rtaWe nation : and Tbales the Milesian, 
£ become acquainted with the important 
;, communicated it to the IonJans, bjr 
t the knowledge of astronomy was grno- 
diffurad over alt parts of Greece. The 
celebrated character discovered the sols- 
and equinoxes ; dVvidad tat *>taA votav 
me§; and also divided tto^twc Votaress* 
Mf aad 9(xty4ve 4*>y* 



4 AETltOKOMV* 

After the death of Thalcs, Pythagof 
started the idea, that the diurnal motion oft 
sua and stars was not real* but occasioned 1 
the motion or the earth on its axis; ftndta 
all the planet? turned round the great luinin 
i >\ w Inch, in respect to them, was at rest 
the centre of the system* 

After this time the study of astronomy tr 
neglected for nearly two hundred years ; hi 
even when revived by the Ptolemy;; of Egyj 
their idens on the subject were by no mea 
consonant with those of Pythagoras : the 
system however, though erroneous, served ' 
give the observers of that age, a tolerable id< 
of the apparent course of the heavenly bodit 
and enabled them to reduce the science 
geography to some certain rules. 

In the fifteenth century, Copernicus revi 
ed the ancient Pythagorean system ; and 
the year 1610, Gallileo, a native of Italy, i: 
troduced telescopes into the service of astro; 
©my, by which means he discovered the spo 
in the Sun, and its revolution on its axis ; tl 
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r of comets, together with astronomical 
lies end a catalogue of the stars : and the 
dies of Mr. Flamstead end Dr. Herschel 
re afforded much new and curious informa- 
n on this truly fascinating subject, 
rhe advantages resulting from the study of 
ronomy are equally numerous and impor* 
it— calculated to expand and dignify the 
ad, to correct and improve our ideas, and 
raise our contemplations from earth to hea- 
n, and from the creatures to the infinitely 
se and adorable Creator. By means of this 
valuable science, we discover the source of 
the celestial motions, follow the immense 
rks of the Deity through the wide regions 
the firmament ; trace the various causes 
licfa regulate the vast machine of the uni- 
■se, and exclaim with the royal Psalmist, 
lhe heavens declare the glory of Ood !" 
tronomy, also, is calculated to obliterate 
m the mind the effects of timidity, and su- 
vtition, exposing in its true colours the ridi- 
ous system of astrology, and teaching 
nkind to look with tranquillity and compo- 
e on those phenomena which were once 
isidered portentous of the death of poten- 
ea. the destruction of empires, or the anni- 
ition of the universe.— From the heavens 
have obtained all our knowledge of the 
sons, and the art of reckoning by certain 
iods of time, tban which nothing is more 
sessary in the common affairs of life ; and 
intimately connected are the tVa&ft* <& ^ 



tfeat it is tne acsnomcu&w* • 



CHAPTEB II- 

THE solar system derives ile t 

M, tbe *"«. ^» UM! the ^ " ^ 
be ft t rest in the centre, while all tl 
with their moon» and satellites rev 
it at various distance*. By certa* 
it* disk, however, the great lumbal 
fc,— j **. tn in roiiml on its asis in 
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ippearances and effects, it seems most 
to conclude, that it is no other than 
ntary fire ; or, perhaps, that it is the 
ntre of attraction to all the elemen- 
in the planetary system, and tbat 
by one law of nature, a constant 
3ii of fire from the planets to tbe sun, 
' equivalent to that which is, by ano- 
, incessantly effused from the sun upon 

5tS. 

todies which move round the sun as 

itre of motion are called planets ; and 

seven of them have been distinguish'- 

monomers with the following charac- 

appellations : 

jrcury ; 9 Venus ; © the Earth ; 

s; il Jupiter: lj Saturn; 9 the 

n Sidus, or Herschel. 

ubt, the nearest planet to the sun, 

his revolution in about 87 days, 23 
hichis the length of his year. His 
from the centre of the system is about 
00 of miles ; his diameter is computed 

thousand two hundred ; and in his 
>n round the sun he moves at the rate 
ndred and five thousand miles an 

rianet exhibits phases like the moon, 
smonst rates that, notwithstanding his 
ble brilliancy, he shines only by bor- 
ght. The times of his appearance are 
jefore sun-rise and a little after sun* 



lo the wert of the win she is caiiea u 
ine star, an<J when she appears to tf 
the sun, she if denominated an even 
occupying each situation alternate y 
2<K) days. if viewed through a teiea 
teems to have all the phases and apj 
of the moon, and at her brightest ti 
exhibits a mow beiwtiftilappearanee 
Oiberbfthelieaveinybo^ieiu 

The Earth, which we inhabit, Is 
planet above Venus, sitriated at the 
of 95,000,000 of mite* from the sun 
•meter ib 7.900 miles, the circum* 
its orbit 5*8,0003000 and lU mea 
inotion,5e,0* miles an J^J* 

ebnns its revolution in 365 nays, 
49 minutes* It likewise turw 
axis every twerity-tbur hours, flron 




adma*4ee; end t*e 
is nine IwmM and twelve i 

^Whfcmherevorves inrethe* 
rowyfrai*. Bin mm i 




i von Attest, rising when that 1u- 
a*d tatting when it rises. He 
" bit* a * gibbous appearance, but 
J Hip the moon; which plainly 
' thai his orbit include! that of 
i*eBrt*Vat*l that he shines only by reflected 
M* TwowW^eJBircieihaTebeeediwover. 



■draemd tbepoOs'ol thb planet, which are 



i, by Dr Herncael, to originate from 

' lylagabont'tS^ parts. r< 

Iknni, one of the' largest of tbe planets, 
Is about four hundred and ninety millions of 
■mas distant from the stan, and by moving at 
pa.'-ffjtJb of twenty-nine thousand miles an 
complete* his amra«i revolution in 
md three hundred and thirty-two 
hours. His diameter b> eighty. 
and miles, which is eleven times 
i that of the earth ; yet such is the 

£ rapidity of his motion on his axis, 

maf am performs his diurnal rotation in tbe 




face ; and the satellites, which afford 
light to this planet during the absen 
tun, as our moon affords us. 

8A.TUBN, the next planet in the s; 
yond Jupiter, is computed to be nin< 
otilUoftf of mile* distant from the 
his annua) revolution is performed 
twenty-nine and a' half of our yet 
diameter Is seventy-nine thousand n 
tU deiScietoey of light occasioned b; 
mease distinct, randan it impossible 
<*ia the exact time of his diurnal 
upon hit axis. Sevan moons or sat 
voire round tfceaoua$er of this plan 
is also eneireled by a inminons ring, 
oaoa sjoa ed many conjectures among 
-of astronomy ;— some supposing thi 

«««MiNnM tn ha nmAnnM from th> 



C«* fc3 V„L putt""* . jwcivcve* , o1 *>- 
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orbits cross each other ; the planet Pal' 
coming nearer to the sun then Ceres F< 
dinandea in the perihelion, or near part 
their orbitd, but removing to a greater cl 
t a uce than the latter in their apbeHon. or fi 
ther part ot their orbits \ occasioned by 1 
great eccentricity of the orbit nf Pallas co 
fared with that of Ceres Ferdinandea. T 
sizes of these planets have been differenl 
Mated by various astr mowers, but Di\ Hi 
schel computet the tliii meter of Pal lap to 
niriety-hVe, and thai <;»f teres, a hundred a 
flt&ty-tivo miles: he also stem*, to con^itler tb( 
of n different species from the other planetf 
the Cope rni can system ; and has given Uu 
thk Hpptllation of Asteroids, because they i 
senib r e the other planets and stars in the elei 
new of their lit: lit, while in size, and moti 
they be*w an analogy to ihe comets T 
periodic*! revolution of Bellas is four yea 
eigbt monlhn, and three days; and that 
Cert 1 *;, ffinr years, seven umnth*, and ten da 
Heilchles, recently discovered by I 
Others, is three times the ri^e of Jupiter, a 
peiinrn.s itp revolution round the sun in ti 
litiLiiln d iind eleven yeKis; being S,O47\O0G\fl 
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Having thus briefly described all tbe planets 
Which hare hitherto been discovered, together 
with their attendant moons or satellites, the 
comets are the only bodies belonging to our 
system which remain to be noticed, to 
which Htompsoa alludes in these beautiful 
foes: 

M Lo ! from the dread immensity of space, 
Returning with accelerated course, 
The rushing romet to the sun descends, 
And as he sinks below the shading earth, 
With awful train projected o'er the heavens. 
The guilty nations tremble." 

The number of the comets has .never been 
ascertained : but from a series of observations 
it appears, that they revolve about the sun in 
elliptical orbits, and describe equal areas in 
equal periods. They are, also, solid opaque 
bodies of various magnitudes, like the planets, 
and are principally distinguished from thera 
by long and fiery streams or tails, which con- 
tinually issue from that side of them which 
is most remote from the sun. We cannot sup- 
pose, however, that they are the abodes of 
animated beings, as their very eccentric orbits 
are of such prodigious circumferences, that in 
their journey through the heavens, they some- 
times approach so near tbe sun as to be almost 
vitrified, and then rush off to such immense 
distances in the region of infinite space, as to 
be totally deprived of light e&&ta«X% 
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The periods of the cornels which h 
observed vary from (seven ty-tive to i 
dred and seventy-five years. The 
these appeared in the years 1531, 11 
16HS, and wat expected to return t 
venty-fiTth year; aod orte conjcctui 
the same, was seen by Dr. Ha I ley 
The ifcnntt was discovered in \5$*Z ai 
and was expected to make its apj 
again in 1789, but in this, astronom 
been disappointed. The third app 
1680, and its period being computed 
years, it consequently is not expecte 
turn till the year £255. This last < 
its greatest distance is supposed to b 
thousand two hundred millions of mi 
the sun ; whereas its least distance f 
luminary is but four hundred and nin< 
sand miles. 

The tails or streams of fiery matter 
from these bodies are evidently owin 
heat of the sun, and extend or shortej 
approach toward or recede from that 
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composed of so subtle a vapour, that we can 
I see them distinctly through it. 
[ The apparent magnitude of the comets va- 
[ lies very considerably ; as they sometimes ap. 

pear only of the size of the fixed stars, ami at 

other times enual the diameter of Venu<, or 
| even thatoftne sun or moon, it may also 
• be remarked, that they have different phase* 
t like the moon, and sometimes lose their splen- 
. dor suddenly, while their apparent bulk re- 
j nains unaltered. 

We must now turn our attention to the 

Fixed Stars, which are distinguished from the 



planets by being more luminous, and by con- 
tinually exhibiting that appearance which is 
called their scintillation or twinkling : this 
■ay probably result from their appearing so 
extremely minute, that the interposition oi 
the numerous small bodies which are perpetu- 
ally floating in the atmosphere deprives us of 
the sight of them ; but as these soon change, 
r their places, the stars are again visible : and 
l this succession being perpetual, occasions the 
v scintillation. Another remarkable property 
v of the fixed stars, and that which first gave 
. them a name, is their never changing their 
situation with respect to each other; for 
though the diurnal rotation of our earth upon 
Hs axis occasions an apparent motion of all 
the heavenly bodies, yet any two fixed stars 
observed at different periods of time, are 
always found to preserve lUe> sax&fc t^\»£vs*v 
position. 
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The sfnrs are suppose!, by unkrtmc^ 
attentive observers la be fixed in^Oj 
sphere; but this idea results from the in) 
externion of the tinWarw, and the sp* 
viewing tbem from a sphere oflight w 
formed within hi a eye* Instead of beih| 
flbUnt from oar earth , (he fixtd stars ar| 
ahly situated in very different degrees, 
luotencss; and therefore* although ten 
prcssive of different d< gree^ of magnitii 
applied to them, according to their regp 
appearances, we cannot venture to assei 
they are not all of equal magnitude 

Dr Herschel, whose laborious investi/ 
are entitled to the warmest applause, 
covered that the galaxy, or milky-wa 
eists of an innumerable quantity of tix< 
and in the most crowded part of it he 
served five hundred and eighty-ei? 
pass through the field of his large tel 
one minute Hence he observes, that 
the sun which regulates our systerr 
centre of it with respect to us, we .«■ 
idet him as pieced in the uer 
~ ystem may ru 
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ns fluch as these are equally calculated 
cite our admiration of the stupendous 
era of creation, and to call forth all our 
i and all our gratitude to the illustrious 
livine Architect, who spake and it was 
who commanded, and it stood fast, 
e disappearance of some stars, and the 
n appearance of new ones is a pheno- 
n equally singular and difficult to be ac- 
jed for. A circumstance of this nature 
nduced Hipparchus to undertake the task 
mposing a catalogue of the stars, that 
b generations might become acquainted 
the state of the heavens at that period ; 
ince his decease, both ancient and modern 
nomers have observed many changes of 
ilar nature. Some of the largest stars 
it precisely occupy the situations men- 
d by tb.e ancients, and some others are 
vered to have a periodical augmentation 
decrease of magnitude. Arclurus and 
3 have been found to change their places 
oving two or three minutes of a degree 
rds the south, in a century: and Aquila 
ildebaran have a motion of the same kind, 
ather slower and more difficult to be de- 
ined. 

' all the new stars, which have excited the 
ition of modern astronomers, the most re- 
able was first discovered by Cornelius 
ma, on the 8th of November, 1572, and 
•ved by Tycho Brahe on the 11th of the 
month, its brilliance fcT&fc&te^ >fcv^v v<\ 
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Jupiter when nearest the earth, i 
amazingly strong as to be visible 
time. But in the beginning of 1> 
began to diminish, and gradually 
till March, 1574, when it totally di 
^Another new star was discover 
scholars of Kapler, on the 10th o 
ltio4 t vvhkli was situated in the ri 
Serpentarius, and shone with a splet 
inferior to the former ; but, after 
gradual diminution, it disappeared 
Beginning of January, 1606. Neitt 
stars bad any parallax or apparen 
whence it is evident they must hav 
more remote from the earth than a 
planets, and they had no hair nc 
Afford a supposition of their being < 
Various conjectures have been : 
spectjng these phenomena : but o 
most probable is, that if a star by 
volution be made to assume a flatte 
and it have a rotation on its axis 
that of our earth, its brightness mu 
rily be less when it? **ct|se is pre> 




MMtfte osteite «wferfU in Healf , an* 

lejnwan 'ami oa to nal r o idea of the works of 
fc j ».— - i' ,^ --*n,or IhaiogHrtiriiknowa 
tom, aadyetsoch is the 
of tusrtltawoi^taetaHhteghUie 
g Hs levotatiini found the 
mid ninety^ millions of 
to it In one put of Hi otbH than 
ite one, there ts not the toast ap- 
Hp»» «■■■ jetton of Hi distance, or augmen- 
tation of Hi magnitade. 6ome astronomers, 
indeed, hate supposed that there might be 
nnrs at seen astcmWiing distances in the vast 
■mensity of space; that their light, though 
" to travel at the rate of ten adllions 




f asUesUamieute, has not vet reached the 
alion. 



tbetbneofitaereati 
The eriqntis, which iiow demands onratten- 
m, hi an imaginary great circle in the hea- 
as apparently described by the son in the 
irteof a year, and marked on the celestial 
he with a red Une, as emblematic of the 
rid beat eommonieated to as by that body* 
) son, indeed, seems to have a circular mo- 



in the heavens every day, which may be 
ead by the most careless spectator ; but 
is very different from the path it seems to 
wse annually, and which cannot be nnder- 
\ without munh attention and patient ob- 
tion. 

ere are two methods by which the em» 
' tke ecJjptfe i» the wavrenn «kj Va> 
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traced with a tolerable degree of pr 
v\z. by observing several remarkabl 

stare to which the moon ffeems to a] 
in bar course ; or otherwise, by of 
the situations of the planet* : for althc 
moon be not a I way* exactly In the eel 
it sure to be within little more than 
grees of it, on. one side or the other ; i 
planets are always within eight degree 
tine of the ecliptic 



CHAPTER ni. 



Of the figure of the Earth ; its diun 
annual motions. Sic .....Different let 
Days and Nights; and vicissitudes 
Seasons. 

THE planet which Infinite Wisdc 
ordained for the residence of mankin 
in ancient times, considered as a vast i 
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time of Gallileo, that a sanguinary inquisi- 
tion would assuredly have doomed that astron- 
omer to a cruel death, had he not solemnly 
abjured his impious and heretical doctrine of 
the sphericity of the earth. Happily, how- 
ever, for mankind, the discoveries of a Co- 
lombo* silenced the senseless clamour of the 
Romish clergy ; and the figure of our globe, 
together with its motions annual and diurnal, 
are now explained in so clear and perspicuous 
a manner, that a competent knowledge of 
them, may be attained with the utmost facility 
by every attentive reader. 

The figure of the earth is an oblate sphe- 
roid, or in the shape of an orange, the diame- 
ter from pole to pole being about 37 miles 
shorter than that at the equator, and with 
this small difference it resembles the artificial 
globe ; for the mountains, valleys, &c which 
might be considered material objections to its 
rotundity, are, in reality, scarcely equivalent 
(in proportion to the bulk of the earth) to the 
smallest protuberance on the surface of an 
orange, or to a grain of dust on an artificial 
globe twelve inches in diameter. 

The veracity of this doctrine, without re* 
curring to scientific investigations, was fully 
demonstrated by the voyages of those famous 
navigators, Magellan, Sir Francis Drake, 
Lord Anson, and Captain Cook, all of whom 
set out at different periods to sail round the 
world, and by steering thev? cowwfc <uro&vNr 
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, which however, were 
n their true meaning ; as 1 

aspired writers accommo- j 

aeir expressions to general | 

the common ideas of the J 

their grand business to nar- i 

.era of fact, and to render { 

> salvation, rather than to ' '• 

. the curious phenomena of j 

us when we read of the sua ;' 

. his race, or pertise the ac- V 

a success while the sun stood 
on and the moon in the valley 
should recollect that this was 
lage which could be generally 
the people ; and even at the 1 
Lstronomers themselves speak of 
and setting, not as a matter of 
the appearance occasioned by 
F the earth, which will now de- 
ntion. 

well known, and now generally 
t the earth turns on an iraaef- 
ry twenty-four hours, and, by 
* daily motion, causes the alter* 
n of day and night : for although 
i and stars, appear to rise in the 
n the west, that appearance is 
isioned by the earth turning the 
. Thus children travelling re- 
ach or post-chariot, or sailing 
iver, are induced to suppose thai 
ges, banto, ox oWct &$*** *** 
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running away in a direction exactly oppoi 
to their route, And il it be urged, as an 
jection, that we ere unable iflpcreeivt any 
taiion of the earth, notwithstanding the 
n id it y with which it if supposed to move, 
reply — that a? our globe fa not impeded 
any rest sting obstacles, its motion cannot 
communicated to the senses ; and a> an if 
tratlon of this remark, it may be added, 1 
vessel? on a smooth sea are sometimes tttT 
conn, blely round by the tide, without 
knowledge of the mnriners or passengers i 
|jaj>[i.ii to be employed be live en decks, oj 
the cabin* 

1 1 hits been asserted by the enemies of 
Cnpernican syftem, that if the earth perfor 
the diurnal rotation we have spoken of, a si 
dropped fn ni the lop of a high tower, or 
considerable elevation, would not fall 
peiiGituFftrly. as the building or eminence i 
have advanced considerably during the 
bni it mm be easily demonstrated, by a vi 
ty mF tx^rimeniH, that a body project 
impelled I mm another body in motion, i 
riuL'lv partakes <>T the motion of that be 
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regular succession of light 
as Jong an any given place 
the illuminated hemigpher 
cheering influence of day, 
round fay the ea/th*fi diurn 
involved In the shades of n 

Aj only one hem tey\u n 
ftt ft lime, that cirtle wbi 
of light and tlflrkne. c & is ca 
and it is obvious thtit iftl 
perpendicular to the plai 
terminator would pass thr< 
divide into two parts each 
which are parallel to the c 
regular motion of the ee 
fcvery place to describe « 
of these circles in equal \ 
days and nights would of 
all parts of the globe, ex 
where the sun would not a 
or set, but would perpetut 
horizon. 

But if the earth's axis 
plane of its orbit, the ten 
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their nights longer than their days, and 
■ equator the days and nights will be 
nally equal. 

!ie inclination of the axis be reversed, 
rminator will still divide the parallels 
tequal parts, but the phenomena will be 
y the contrary ; for all places under the 
m parallels will have their days longer 
heir nights* and those which lie under 
trthern parallels will have their nights 
than their days ; whilst the days and 
at the equator will be equal as before. 
is the greater disproportion is in the 
latitudes, it is obvious that in either of 
KMitions of the globe, all places lying 
the poles, must have either a constant 
r perpetual night : the diurnal motion 
earth never carrying them into the op- 
hemisphere. 

se observations, if considered with at- 
i, will enable the young reader to ac- 
for all the variations in the length of 
nd nights, and the vicissitudes of sea- 
suiting from them. 

astronomical plates the four different 
is of the earth in her annual revolution 
the sun, are distinguished by the months 
rch, June, September, and December* 
as the axis of the earth is always di- 
to nearly the same peintin the heavens, 
t constantly retain the same position, 
; always in a situation nearly parallel 
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equal dap and n i t^hL** all Over the 
when the earth is carried further j 
the north pole of the axis, rtUt 
the same parallel situation, will at 
the illuminated hemisphere, and ir 
be ftbottt twenty-three and ah. 
from the terminator, the south pol 
the tame distance in the dark hemi? 
this month, therefore* the nortfae 
the glnbe will enjoy long days at 
whil-t the opposite parts have she 
winter* 

During the interval between 
equinox, or the time of equal diyi 
in March, and the cummer solstice 
day if longest in *Inne, the north po 
dc*-crihrd am quarter of a cirde 
tightened heinfapbere, and will th 
utmost distance frum the boon da 
and darkness : and as the globe mo 
in its orbit the days will shorten 
till it arrive at the position tlisti 
the month of .September, w\\eti 
pole having described the other ^ 
cueJe, the temiwlor vvlL%^pSxL 




between the *g| , Ui utf>** ™V 

equal days and tif 

nmer gotolice, wtiem J 

,the north pole will 
,er of a cirde in tl 
e, and will then be *J 
m the boundary of *■ 
s the globe move* *" 

will shorten by _ 
} position distinguished 
•oter, when the " 
^^'Ae* quarter — 
^^Kajnpw throw 
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lustration ; as it is this w 

ascertain the precise cetun 

seasons ; to direct us in the 

of agriculture ; to regulate 

our civil and ecclesiastical i 

transmit the dates and part 

ble events to succeeding ge 

It has, therefore, been or 

cares of every society of me 

uniform method of computii 

the modes adopted in differe 

^JJjNy various and uncerta 

The Egyptians are supp 

fixed the length of the year, 

sist of 860 day*., which i 

twelve months, that it migh 

course of the. moon. Fiv< 

added hv MArmmr *r«:^^«..: 
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t of January ; the Mahometans commence 
"i the day when the sun enters Aries or 
nun ; the Persians in the month answer- 
j, Aft to our June ; the Indians and Chinese 
imar *§tbu the first new moon which occurs in 
i; and the Mexicans, on the 23d of 
y, when their country first exhibits a 
nt appearance. It is also worthy of ob- 
ion, that the first and last days of the 
• anions; the Romans, were consecrated to 
-a, which probably may account for that 
• being invariably represented with two 

The division of time into weeks is, also, of 
kj«ry great antiquity, and in most countries 
pe week has been made to consist of seven 
ays, supposed to have been derived from the 
n, of the creation of the world. This 
i however, was not universally adopt- 
ed I for the week of the ancient Greeks is said 
rSo nave consisted of ten days, and that of the 
^tomans of -nine ; though the latter nation 
, feftarwards divided it into seven days, viz. Dies 
'. odUs, Luna?, Martis, Mercurii, Jovis, Veneris, 
and fietural, which were the names of the sun, 
Sttoon, and planet*. And the English have 
closely imitated this example, for Saturday 
. Sunday, and Monday, clearly signify, Saturn's 
.Jay, the Sun's day, and the Moon's day ; 
while Tuesday, Wednesday, Thursday, and 
?rtday, are the days of Tuesca, Woden, 
^ r, and Friga, which are the Saxon appel- 
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1 aliens of Mercury, Mars^ Jupil 
nus 

Thejengtboftheyearwasregu 
the Greeks and other ancient nat 
moon which they considered the I 
of any of the heavenly bodies 1 
pose ; and as one of her lunati 
|ions round the earth was coin pic 
£9 and a half days, and t we I re hi 
supposed equal lo one re volutin* 
their months consisted of 29 anc 
ternately, and their year of 85< 
as the interval between two full i 
ascertained to be 29 day?, 12 ho 
utes, and 3 seconds ; and as tl 
S65 days, 5, hours, 48 minutes, a 
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I, to tbe most extraordinary qualities as a 
■rior and a statesman, added an intimate 
flrledge of astronomy and the mathema- 
. Assisted by Sosigenes, an Egyptian 
ihematioian of great celebrity, he soon 
mvered that the division of time must de- 
id entirely on the annual revolution of the 
; and as this was found to be completed 
565 days, and about 6 hours, he made the 
ir to consist of 365 days for three years suo 
rively, and inserted an additional day every 
rth year, in order to take the remaining 
ours. 

in addressing one of the priests on this im- 
tant reformation, he said, " I expect that 
doxus will not, in future, be more famous 
the ephemeride8 which he gave to Greece-, 
his return from Egypt, than I shall be by 
! order to which I have reduced the course 
the year." The result justified his sanguine 
pectations. 

This reformation was adopted about forty- 
i years -before the Christian era; and as 
tetv days, computed to have been lost by 
s former mode of reckoning, were now 
sen into the account, the first Julian year 
isisted of four hundred and forty-four days, 
1 was aptly termed Annus Confusin7iis y or 
i year of confusion. Thenceforward the 
ur was made to begin on the first of January, 
1 each of the months, excepting Februa- 
was made to consist of thirty or thirty- 
» days, in order to preserve the £tt*\x.<& 
oi.. i, 4 
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possible regularity among the moti 
render I hem nearly equal to the I uo 
which consist of about twcnty-nin 
a hair, That the odd six hours v\ 
ready mentioned, ini^ht not be lo> 
tional day was introduced every fa 
by reck owing the £4th of February 1 
and as this day wan the lame as 111 
the calends of March, in the old cah 
celebrated on account of Tarquin'j 
it was termed bis sexta* cahndas, \ 
English hove derived their appeal 
lextile or Leap year* 

In compliment to Julius Caigai 
rendered such an important serv 
commons ealth, the month Quintili 
he was bprn, wan changed to Julh 
piand of Mark Antony : as the n 
the month Sextilis was afterwar 
to Augustus, in honour of the rei 
peror. 

But, although the reformed cal 
obviously superior to any precedi 
was still imperfect, having been 
the supposition that the sun coi 
apparent annual revolution in e: 
days, 6 hours, instead of 365 days 
48 minutes, and 49 seconds: and 
evident, the civil year must uav< 
the solar one (according to this coi 
by 1J minutes, a^ v l 11 seconds, wl 
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47,450 years, would have occasioned a com. 
flat* revolution in the seasons, so that the 
w solstice would have fallen in the 
of winter, and the landscape would 
been covered with snow when it was ex- 
pected to be enamelled with the richest tint* 
: of Flora. 

Notwithstanding this incorrectness, the Ju- 
lian calendar was universally adopted by the 
European states, and some of its effects were 
traced and exposed by our countrymen, the 
venerable Bede, Sacro Boseo, and Roger 
Bacon, who have justly been styled orna- 
ments of the age in which they lived. These 
celebrated characters discovered that the true 
equinox preceded the civil one, and, hav- 
ng found the cause of it, they calculated 
that from the council of Nice, when the ver- 
sa! equinox was fixed, A. D. 325. to the year 
1S&E, the error had accumulated to ten days, 
•0 that the vernal equinox now happened on 
the 11th of March instead of the 21st. as it 
ctf would have done, had the Julian account cor- 
<«' responded with the sun's annual revolution. 
*h The constant anticipation of the equinox 
•' * was first submitted to the councils of Lateran 
^. mad Constance by two cardinals, who demon- 
'■**. ftrated its cause and explained the method of 
' correcting it ; and so perfectly wa* pope 
% Sixtus IV. convinced of the necessity of a 
: farther reformation, that he best* >wed the arch- 
^ bishopric of Ratiibon on Regiomantanus an 
eminent mathematician, m ottet V* «wg^$> 



cgorian Account, or a^u.. 

mioptcd in mo.st parts of Europe. 

render the length of the year more e* 

conformable with the apparent motion 

pun, the reformers agreed that the ten 

which had been gained by the Julian 

mt should be cut off from the month of 

>ber in the year then current, so as tQ 

g bark the equinox to the 21st of March* 

t had been fixed by the council of Nice t 

. to prevent future variations of a sJmUat 

ure, it was determined that three day) 

;ry four hundred years should be omitted* 

in other words, that instead of ; 



ry hundredth year a bissextile, as fomerijv 
;ry four hundredth year only should be 
isidored as a bissextile, and the others be 
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M, the error reputing from the odd 
i consequently be corrected, and 
potations, on this plan, would not 
the true time in leu dan eight or 
Ad rap. ^ 

rithstanding the obvious superiori- 
tregorian or new calendar, it wan 
' opposed by* many ftotestaat 
om their inveteracy against that 
>rity; and m rarioni parts popniar 
rare found mswmonatnblfl 
iduals, even votaries of 
Med in the i 

ade of reckoning with thai 
nd proposed other methods whiel| 
id less exceptionable. In ] 



iwever, its excellence was prettji 
ten and allowed; and in the year 



admitted into the Bnclish eaten* 
act of parliament, obtained for 
e. But as a hundred and seventy 
lapsed since the Gregorian refor- 
i upwards of a whole day had been 
i the course of the sun, it was or- 
instaad of cancelling ten days, an 
ly been done by pope Gregory, 
ishould be left out of the month of 
Accordingly the old style ceased] 
f that month, and the ensuing day 
tie 14th instead of the Su» 
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HA\ ivh%j enueavuurcu w ou«« 
of the diurnal and annual mot 
habitable fclobe, and having ex 
vicissitudes of the seasons as result 
annual revolution of the earth, coi 
the inclination of its axis, we now 
consideration of the equation of t 
elucidate the difference between* 
parent time. 

Astronomers have discovered tl 
apparent journey through the hei 
unequal, and consequently mean < 
Which flows on perpetually in tii 
ner, cannot be accurately measi 
motion of the sun* 

Mean or equal time is measw 
regulated clock or watch ; and t 
it measured by the sun's appare 
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ferinelion, or nearest to the sun ; and slov 
when in aphelion, or most remote from tl 
luminary. 

The rotation of the earth is the most eq 
ble and uniform in nature, and is perforn 
in 83 hours, 56 minutes, and 4 seconds ; wh 
r tpaee of time is termed a fidereal day, beca 
! any meridian of the globe will revolve fr 
a fixed star to that star again in this peri 
But a *hw day, intended to be measured 
OUT clocks and watches, is the time which ^ 
Meridian on the earth will take io revolv 
from the sun to the sub again, which is ab 
twenty-four hours. 

If tne reader inquire the cause of the 
ereace between this solar and sidereal <] 
it may be replied : The distance of the fi 
stars is so immense that the diameter of 
earth's orbit when compared with it, i 
mere point; and consequently any given 
ridian on our glc*be will revolve from a fi 
•tar to that star again, in the same poin 
time as if the earth had only a diurnal mot 
and never changed its situation in its oi 
But with regard to the sun, the earth 
Tances nearly a degree eastward in its <>i 
in the same time that it turns round its a: 
and hence it must of necessity perform n 
than a complete revolution before it can c 
into the same position with the sun tbn 
had the preceding day.— To illustrate this 
•appose both tba hands ot a yi*\&\v vk < 
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piece to set off together, at 1 o'clock, bu 
ere perfectly aware that the min ale-hand 
ricEcribe more than a complete circle bef< 
can overtake the hour hand, or t in other w 
befure they wilt again exhibit the game 
live posit ion .-~Thu if it is evident from ob.- 
tion, tfiar the sidereal days are shorter 
the solar one?, by about Tour minutes- 

The reason of the difference between 
dials and clocks or watches, next dut 
our attention — A good timepiece of an] 
scrip tii m j- designed to measure the equa 
uniform time exhibited by the rotation ol 
earth on her axis: hut a sun-dial ntea 
time I iy the ?unV apparent motion, wbic 
Jmvp already shown to be subject to variti 
Or to Mate tlirci-c in another point of v 
■ — the earth's motion on its axis is perfi 
regular, and the rotalion of the equator 
plane of which h perpendicular, to the 
is likewise uniform ; yet the Ungth o( 
natural day is always measured by men 
the sun, whose apparent annual motion i. 
in the equator, but in the ecliptic, whi< 
oblique to it. 

It may here be necessary to remars 
pressly, that the earths equator, is noval 
directed towards the centre of the sun, di 
her annual revolution ; but twice only in 
year a line drawn from the centre of th< 
to that of our globe passes through the p 



stasis 

the eq^»l;. "those <^f 04*°? 
* m _w»Wi our g loD Vi ft11 riconi *l ^w,\e 
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September T and likewise at the ( 
Winter ^> ■! sii''OF. which happen o 
of June and the 2 1st of Decemhei 
apparent revolution of the sui 
time? il parallel with the equKtoi 
have already premised that the e 
of the earth's orbit was annthar < 
variation between the suivdial an 
watches- 
supposing the orbit of our glob 
cular, its motion would be equab 
whole difference between mean ai 
time would be occasioned by the 
of the earth's axis. This, howe> 
trary to the fact, for in winter, 
est the sun, the earth travels upwi 
gree in twenty four hours, and 
when farthest from the sun, it at 
than a degree in the same space of 
this cause, therefore, the natural 
be longest when the earth was 
aun ; as it must continue turning 
time after a complete revolution, 
meridian of uny pla£e t*i the wan 
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mean or equal time : for although 
own by a sun-dial may be deemed 
atural, it is in reality of no other 
it may be employed in discovering 
me, to which all the celestial revo- 
d every chronological epoch are 
referred 
ation of time seems to have been 

as early as the time of Etolemy, 
uployed by those celebrated astro- 
spier, and Tycho Brnhe; but it 
em to have been adopt*?* by many, 
imstead published a dissertation up- 
5 end of the works of Horrox. 
s place and anom y being subject 
il variations, it is impossible to con- 
;eneraJ equaiion tables, so as to be 

but the following table, which *e 
I, with a few alterations, from ~tiat 
a ton, and which is adapted to the 
r after bissextile, or leap-year, wilt 
bund within a minuie of the truth ; 
to, is sufficiently accurate for the 
of clicks and watches, which are 
id into minute* 
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A TABLE OF THE 


EQUATION OF TIME. 
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CHAPTER VL 

: Latitude and Longitude, with the method* 
of ascertaining them. 

.15 inventire powers of the human mind 
stimulated by curiosity, or drawn forth 
tuessity, have frequently demonstrated, 
ew things really beneficial to mankind 
laced beyond the reach of discovery, 
lea of determining the true pjace of a 
n the ocean, would, in former times, have 
sonsidered chimerical and absurd; but 
sible as the solution of such a problem 

appear then, it is now well known that 
5 aid of a quadrant and a few books the 
er can inform himself, with tolerable 
ion, of the situation he is in ; and can 
scertain how far he has proceeded on his 
;e, and in what manner he must direct 
nrse to arrive at the place of his desti* 
i. 

* those purposes it is only necessary to dis- 
the latitude and longitude of the places 

consideration, as when these are ascer- 
I, the places themselves may be readily 
on a common map or globe. The true 
t of these terms, therefore, and their an- 
ion to the above-mentioned purposes, 
>rm the subject of the present chapter;— 
ect equally important in itself and inte* 
g to the contemplative mind* 
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Irately populous ; and it is also known thai 
J .tfce bleak and severe regions about the pole 
-are aot wholly desolate. 

A meridian is an imaginary great circle 
Vftteh passes through the poles, and divides 
the eastern from the western hemisphere : and 
M amy given place lying eastward or west- 
Ward of another, may have such a circle drawn 
tkrovgh it, there may consequently be as 
■ny meridians as there are places in different 
parts of the world. The meridian of any 
place is known by its being that circle in which, 
the am is invariably found at noon, or when 
be is equidistant from the point where he risea 
and that where he sets. 

Saving thus briefly explained the nature of 
the great circles connected with our subject, 
ft is noped our subsequent observations will 
be clearly understood. 

The equator being considered as a line of 
separation between the northern and southern 
hemispheres, the latitude of a place is its dis- 
tance north or south from this boundary ; and 
it is said to have north or south latitude, ac- 
cording; as it lies in the northern or southern 
Unisphere: the latitude of any place will 
{here/ore be greater or less according to its 
remoteness from, or proximity to, the equator* 
And to ascertain this distance, we suppose a 
■ meridian to be drawn through the given place, 
and by counting the degrees of that circle con- 
{pined between this point and the equator, we. 



by the latitude being exprest 
minutes, and how the distanc 
lar place from the equator 
them* Thus, if a tract of a 
have 90 deegrees north lati 
course, lie under the north p. 
90 degrees of wrath latitude, 1 
imder the south pole. And 1 
say place which hat 45 deg 
•oath latitude, mutt be equi 

r»r and the north or sou 
it will appear, that unde 
latitude it nothing, but that 
creases at fre approach eiti 
wtiew it it 90 degrees, thegrc 
To* latitude of any place tt 
•d by the help of a quadrant 
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iy altitude ; and in all places that He 
surd of the torrid zone ; the sun is ex- 
mth.at noon, which enables the mari- 
ascertain the other points of the com* 
or if he turn his face to the sun at noon, 
th point will be exactly behind him, 
it on his right hand, and the east on 

b take the altitude of the sun or a star 
meridian, and either of those objects be 

equinoctial, that altitude subtracted 
> degrees will show the latitude of the 

but if the sun be not in the equinoc- 
will be necessary p& subtract its decli- 
if north, or add H if south, from or to 
jrees of altitude ; and the remainder or 
ibtracted from 90 degrees, will give the 
a. Those persons, indeed, who have 
ery slight knowledge of the celestial 

may form a tolerable idea of the lati- 
' any place by merely looking about 

For if the sun be over their heads at 
ihey may know themselves to be within 
>pics, and on the contrary, if it either 
le up £4 hours, or never rise during that 
hey are within the polar circles, 
situations of the poles are easily point* 
in the heavens, as they are those points 
appear as centres of revolution to the 
i their apparent diurnal motions. Sup- 
a spectator situated on the equator, 
lie north and south pole will be in his 
n : or if ho recede from tYwX \\x>& «v&fc ^ 



me on hi* left hand, and set oe 
but if they rise on the right and se 
he knows himself to be in the sou 

P But as many different places n 
tame latitude, it is evident that t 
went of this particular alone is i 
to enable us to fix the exact riti 

5 lace, either on sea or land, we 
beover the parallel under whic 
Us distance from the equator ; 1 
can fix iU accurate position in 
and refer to it upon a map or gl 
find the distance of tho place i 
meridian, as well as its distance I 
tor; and as no particular elrcl 
.i:_*: n ~,i;»hnhlnfrom the others, 
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*, the distance of any place may be 
om it in degrees, minutes, &c. 
sen and geographers seem to have 
y embarrassed in their choice of s 
in, and even at present they are 
in their determination, but gene* 
on that on which the metropolis of 
country stands. The Dutch, how- 
some other nations, consider the 
merino as the most proper situation 
pose ; and the English make their 
an pass over Greenwich, on ae- 
e Royal Observatory being at that 

ing further upon this subject we 
. the practice of our countrymen, 
; the longitude of all places to the 
; Greenwich, and this of course is 
lered by our juvenile readers as the 
in. 

•idian cuts the equator in two op- 
its, at the distance of 180 degrees 
; and as the equator is the line 
ties the northern from the southern 
!, this circle may be considered at 
separation between the eastern and 
n hemispheres. The affinity be- 
e circles is, also, observable in ano- 
cular, for as the latitude of any 
d is its meridional distance from the 
o the longitude of that place is its 
distance from the first meridian. 



ce being b-- 8l tron..-- ura te», 
tauoe east or v. Mwn an * Vtb 

eridi f„ hoT^y "Snd V to* * 
reckon B °*L twe en * 18 „ ta indie of 

situation ° £tttev ^ 

Bttl ^ entire c, ^dvUBbl« to 
6on»dere« » { mo re an* ' {rol 

rider O.e»orfy for a* ^J^vee. 
pole to *• «*, divided «»W ^ d non e 

vray.fj"* 1 ^,, intersect rt oW ed, i 
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: and thai the longitude of any 
the first meridian is accounted 

e previously observed that many 
he same latitude, so it if* equally 
great number of different placet 
5, have the same longitude ; for if 
i meridian to be drawn through 
on the globe, all places under that 
len referred to the equator, will be 
'on the first meridian, and their 
11, of course, be the same, 
fore sufficiently obvious, that our 
f the longitude of a place only 
tie us to fix its precise situation, 
an our mere knowledge of the 
? this means, we may tell under 
n a place lies, and what is it* 
itance from the first meridian ; 
to find its exact position on the 
ust ascertain both the meridian, 
lei of latitude of the given place ; 
vbere these circles intersect each 
true situation of the place under 

longitude of any particular place* 
;rve the hour in that place, and 
t hour it is at some distant part t 
must have from some exact time- 
> the time of some other place, or 
rvation of the heavenly bodies ; 
! eclipses of the moon ot o\ Va^s* 
i are best cAtautataA, t*fe&*aa» 



£4 



ASTRONOMY, 



ing on of these eclipses is teen ai 
Siaut of absolute time from tbe i 
of the globe to which they ai 
their relative time will vary ao 
difference of Longitude. 

Nave tbe times of these appeal 
filiated according to a certain 
these calculations are given in 
or epheuirri? ; go that by atti 
time of the coining on of the ecli 
to our distance east or west fron 
eo will the hour of its appeara 
that of the calculation ; but the 
time between any two places 
name for their difference of 1 
all places lying under one mer 
same longitude, and experienc 
same hour of the day, and th 
time between any two places < 
distance of their meridians from 
But as eclipses of the. moon I 
dom to be of much utility at s€ 
of Jupiter's satellites are not 1 
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red extremely easy, as such an instru* 

uld enable us to discover our meridian 

>art of the globe. For we should, in 

<e, only have to find when the sun 

jo the meridian of the place, or when 

icactJy south ; and then knowing it to 

ctly twelve o'clock, we might compare 

me thus found with that fehown by the 

i, and by turning the difference into de- 

. and minutes, we should ascertain the 

itude required. 

or illustration of this;— suppose an indivi- 
i residing at St. Petersburg!!, in Russia, 
aes to ascertain the longitude of that city 
m London. He perceives when the sun 
nes to the meridian, that it is exactly 12 
lock at that place, but on looking at his 
itch, which shows the time at London, he 
rceives that instead of being twelve o'clock 
that, it is only fifty-eight minutes and 
ty-three seconds past nine. He therefore 
acludes that when it is noon at tit. Peter^- 
rgh, it is before noon at London, and that 
B difference is two hours, one minute, and 
renteen seconds ; which by allowing fifteen. 
grees to an hour, answers to thirty degree, 
neteen minutes, and fifteen seconds ; and as 
e noon arrives so much sooner at Petersburg 
an at London, he knows the longitude of 
e place to be thirty degrees, nineteen min- 
es, and fifteen seconds, east of London. 
With the same facility might the longitude 
/Ul other places be a£Gftt\nta&&> \\vri\fcsk 
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ihe watch or time-piece used for tbi 
ware perfectly free from irregular 
always showed tlie e xact lime as it 
found at the same instant in Londoi 

All pieces of mt'dmnitni, howevi 
liable to injuries from a variety of c 
so apt to be affected by the nrntioo 
ling anil the different temperature 
roo^phore in different climtttes tht 
unreasonable to expect any time-kee 
or clock, to be brought to a state of | 

Much more than coulfl have beer 
has, indeed, been done in this way I 
genious and excellent artist Mr. J( 
eon, whose unwearied studies and inc 
exertions appeared so deserving of t 
ment, that the Commissioners of 
allowed him several sums of monc 
might be enabled to bring his imp 
signs to perfection. A waich whic 
in the years 1761 and 1762, was 
trial to Jamaica, and in the coui 
voyage it was found to have varie 
minute and fifty-four seconds in fivi 
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thirty mile*, or half a degree of a great circle ; 
flfteen thousand pounds if it came within two 
tttrda of a degree, and ten thousand pounds if 
It came within one degree of the truth —The 
nw ingenious artist some time afterwards 
Explained the principles of his time-keepers, 
fa as to enable others to make them with 
the same accuracy : and received, for his com- 
Mnieatkm, the remainder of the parliamenta- 
ry reward. 

Whilst Mr. Harrison was prosecuting hifi 
Important design at home, Messrs. Berthoud, 
Ije Roy and others, devoted their time to 
the same object in France, and produced se- 
veral time-keepers which proved worthy of 
the highest commendation. Messrs. Kendal, 
Arnold, Mudge, and other English artists of 
calamity, have also made some considerable 
Im prov em ents in this branch, and produced 
many chronometers, which are deservedly 
held in high repute. The greatest remunera- 
tion, however, which can now be obtained 
for the true discovery of the longitude, is ten 
thousand pounds, and, according to an act 
" in the 



e year 1774, all time-pieces which 
, in future, be offered for that purpose, 
t undergo the most rigorous trial. 
But If a watch or time-keeper of this des- 
cription cannot be procure*}, we have another 
method afforded us, which, though confessedly 
attended with some difficulties, is that in which 
astronomers have the greatest confidence -.— 
JhU method is derived from omwim%>ta& 
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nee either between the sun and moon, 
icon and some particular fixed star, 
iurnal motion of the moon in her orbit 
thirteen degrees, and her hourly mean 
s half a degree, or about one minute 
;ree in two minutes of time. It must 
3 be sufficiently obvious, that the com* 
>f an error of only one minute in a 
on of the moon's place, will occasion 
of two minutes in time, or half a de» 
ongitude Other errors are also very 
•ocur from the observation itself, and 
ument used : lor the most careful ob- 
annot assure himself that he has as* 
i the lunar distance within less than 
inute of the truth, and this joined to 
re mentioned error, will occasion in 
le a mistake of three minutes in time, 
quarters of a degree of longitude, 
eater degree of accuracy, however, 
expected, if the lunar distance be 
•om two stars, or from the sun and a 
jach side the moon when an opportu- 
ifforded ; for as the imperfections of 
irant, and the unavoidable inaccura- 
ndant on the use of it, are observed 
;t eaeh other, the mean result of the 
observations may be relied on with 
confidence, than either of them taken 

tebrated Br. Halle? forcX tonwMfcwfcA. 
rior excellence ot detotrnx*^^ 
by this method •. \wfc *> ^ftfc vbw» 
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^ which makes a lonation : but she 

etftf her orbit from one point in the 

eafl, or from a partiealar fixed star, to 

X point or itar again, in twenty-seven days, 
frttn hours, forty-three minutes, and four 
eonda, moving at the rate of about two thou- 
ad two hundred and ninety miles an hour.— • 
be diameter of the moon is two thousand, 
ie hundred, and eighty miles, and her dig- 
uace from the centre ot our earth, about two 
ladred and forty thousand miles. 

The moon is said to be at th* full when (our 
irth lying between it and the sun) all the 
Uightened part of it is visible it is at the 
Mage when, being between us and the sun, 
8 illumined part is turned from us; and it if 
Mined half moon when being half way be- 
veen the other two positions, we see but half 
ie enlightened part. 

Aa the light of the sun is reflected on our 
irth bv means of the moon, so if that satel- 
te be inhabited, our earth performs the same 
eneficial purpose in return, it has been ob- 
nved, that before and after the change of 
ie moon, when it is only visible a little 
bile in the morning and evening, its whole 
ndy may be seen distinctly; and at such 
met, one tide of it resembles a bright slender 
rescent, but the greater part seems of a very 
uric hue. " The bright part," savs M.c. Wal- 
9t. "bag the day light of tYi* mwwi \ ^^ 
rk part as the moon-shine te^XfcdAv^^" 
tUJ 9 
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It ii asserted that in Italy > and florae 
rou n tries, where the air is peculiarly cl 
the dark moon, or the moon at the ctuti 
is visible when it rises or sets with the I 
ft circumstance which musrt be occasioned 
the light reflected from oar gin be, wbicl 
that period is a full moon, and afford* thin 
time? as much Hght as we receive from 
KRtettite when tit the full. Allowing thi 
be the case, it appears that the inhabitant 
the moon, if such exist, have a full moon w 
we have change, and a waxing when we fc 
a waning one, all their lunar seasons to 
the reverse of ours. It may also be 
marked, that as the moon turns only c 
round on her axis while she performs hei 
bit, one side being always turned toward 
earth, must consequently receive two w< 
of moon-light from the earth, and two w< 
of sun-shine successively; the other side 
maining two weeks in darkness, and an a 
space in constant day. The day and m 
therefore, must be a month in length ; i 
from the inclination of the moon's axis to 
ecliptic, she can experience scarce ly any 





j**<r*attfc 

is suppo s ed to be of the tune ab* 

both to the earth and moon, 

they diftr very materially as to the 

of slays; the tnaariaat having only 

e hare three hundred and 



i if sufficiently near oar globe to 
I to o b s erv e, even with the naked eye, 
/ IneofealHie* on her surface ; and, by the 
. of telescopes, astronomers have distinctly 
Jhoovered them to be mountains and valleys, 
mmi Oftd water, to which geographical names 
iftfaf been given* after the countries, seas, 
»tf islands of our earth, though without re- 
gar! to figure or situation. Even the heights 
of some of these mountains have been calcu- 



fctad'by means of the shadows projected from 
IsVsiMin the moon's susface: -and 



the great 

Herschel, whose telescope mag* 

ltx thousand five hundred times, has 

rered throe volcanoes in this planet. 

1)» principal one at the time of observation 
was In apart of the moon's disk not then en- 
lkjhtened ; but it appeared to be about three 
Hies In diameter, and illuminated the hills in 
its vicinity, whilst it ejected great quantities 
of smoke and burning lava. The other two 
either to have been recently extin- 
or to threaten an immediate erup* 



fif* 



Various arguments have been adduced for 
and against the probability of the moon hav- 
ing an *tmosph*i*i but the dtawtftaft *Wta« 
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Herfch&t, and the attentive ohserval 
other astronomers seem to determi: 
question in the affirmative ; as streaks 
Lave beep seen to dart instantaneous 
different places in the moon at the Ui 
iftlar eclipj-e, which have been taken ft 
niag, and which seems to evince not o. 
existence of a lunar atmosphere, but 
ing similitude between the moon a 
earth 

In the motion of the moon we mi 
ceive a slow continual change, which 
extremely minute, seems to evince t 
present order of things must come to 
It is a known fact, that the moon nc 
pletes her period in less time than fo 
approaching nearer to the earth, anc 
sooner round it. Hence, eclipses wh 
curred several centuries ago, appear fi 
accounts given by ancient historians, 
happened differently both in time an 
from what the calculations founded uj 
astronomical tables make them to hav 

Thus the solar eclipse predicted by 
to happen in Ana in the fourth year 
forty-eighth olynipiftd,5tt0 years be for* 
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as Babylon, Had to have gone down central 
ever that city 

In like manner, the eclipse of the sua said 
to have happened on a summer** day in the 
first year of the Peloponuesiau wrar, B. C. 431 , 
to have been central to A then* about six 
o T eh>ek in the evening; and to have gone 
down about Jerusalem, would, by calcula- 
tions from the tables now id use, appear to 
have extended no farther than the ancient 
Syncs on the African coast of the Med iter* 
ranean. 

As the moon's motion on her axis Is per- 
fectly uniform, completing one revolution in 
the course of a lunation, our globe woolil lie 
constantly over the game meridian of the 
m-ii-n], if the motion of that satellite in her 
journey round the earth were also equable ; 
out ahe, like the other planets, is obserwil to 
move in her orbit with different degrees of 
Velocity, and this occasions what i* termed 
1be libration of the moon, and the successive 
exhibition and disapuaa ranee of her opposite 
limb* or margins* Whftn her motion H quick- 
*>i, We si'e rather more of her western hide ; 
When slowest, a little more of her eastern 
lUe b presented to view. And as the moon's 
ixb it rather inclined to it* orbit, and prc- 
ttrvat iti parallelism round the earth, we some- 
times see one of her poles, and sometimes ano- 
fWr, which causes h- to have an apparent 
Wavering or vascillatory motion* 

vot. u 6 
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Wp must now turn our attention 
p 1 1 e noiri ena n f t h c H a rvest M uon , w bit 
particularly worthy of console rati 0u« 

It i? ^t*n*'TMlly Mippored tual the r 
rise*- about fifty minutes later every day 
on tb^ preceding; but this id*a i* <?o 
only with respect to tbof-e parts ahou 
equator; for In places of consielp rable latii 
as in England, there U a remarkable d 
dice about the time of harvest* when 
federal evenings Hjcce^pivoly, tbe full-n 
rises very soon after gun-set; and by 
appearing before the termination of twili 
she prolongs the light to the great benei 
the husbandman, who is employed in gal 
ing in the fruits of his labour; and hence 
full moon at this season of the year is a 
denomiuated the harvest moon. 

The people who reside at the equate 
not receivp this benefit, nor, indeed, do i 
stand in need of it, their seasons varying 
little, ai.d their weather changing at peri 
cal times. — At the polar circles, where 
mild season is of short duration, the aul 
nnl moon rises at sun-set from the first to 
third quarter ; »ml at the t^'I^^ which 



ikies with the ecliptic In northern lati- 

1 ludes, the lea$t angle made by the horizon and 

■clipiic is, when Aria rises and Libra sets: as 

e greatest is made when Libra rises and 

Aries sei& In the latitude of London, as 

much of the ecliptic rises about Aries and 

Pi^ce? in two hours, as the moon goes through 

in six dap ; and, of coarse, while the moon is 

in the*t* signs, *he differ* but two hours in 

rising for six day* together; that is about 

twenty minutes lat^r, at a mean rate, every 

day or night t ban tin the preceding. In about 

a fortnight afterwards, however, the moon 

come* to tin;- opposite signs Libra and Virgo, 

rl differ* almost four times as much in rising, 

pea ring about an hour and a quarter later 

■ery day or night than on that which pre- 

Ceded it I 

As the moon can never be full but when 
opposite to the eun. and that luminary never 
appears in Virgo and Libra but in August and 
ep Umber, the moon is never full in the op- 
posite i-i-.ru>. Pisces and Aries, but in those 
months; and hence it is sufficiently obvious 
thai we nan have hut two full moons in the 
year, which rfee -<> early for a week together, 
as already mentioned."— The former of these 
is culled the harvest i&oon, for the reason pre* 
vioujttly assigned, and the "other is ealied the 
hunter* i moon. 
The moon being in. Pisces -and Aries every 
irmiion, hum. consesmently rise iuAV** *&«&- 
tter tirelv* nines in the year \ Ml ut w»V« 
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she riics in these constellation 
she 10 waxing ; in winter at 
she is waning ; and in spring, 
at the time of her change. 
former instances, she is hut n 
at the time of change lb iisvi 
lion that there are hut two 1 
ahove description in a year n 
affected hy thews cirenmstanct 
As the ecliptic and homo 
every day, for an instant, on ' 
one hnlf of the ecliptic fro 
point to another* rises, iltd 
sets at the same moment ; tba 
on no is twenty- four hours in I 
which sets at once is twent 
rising. — At the pole?, one hal 
is continual [y above the horizi 
half never rJSRfc It is, also, j 
serve, that tEie augmentation 
our moon-light depends upon 1 
our satellite to the sun. Her 
parts of our globe where the 
and tedious, receive the greau 
light from the mnrm, end ir 
ant a relic regions it shines ev 
nighi, or from the first to th 
without BEJtUyi 
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of mankind, and the motions f 
bodies were more clearly un< 
phenomena, formerly con side re 
portentous, were found to be 
regular cause, And to admit of 
natural and ea«y* 

To enter into a minute exji 
the principle* of thisductrine > 
si^trni with the plan of onr w 
probably fatigue rather than int 
of our young readers, We 
merely endeavour to give a ph 
idea of the subject, and to e? 
any embarra^ing calculations t 
astro nominal figures, the foe 
which it rests. 

Eclipses may he paid to de] 
very simple principle that all ( 
budics when eximscd to the lig 
cast a shadow hi hind them in 
rection; ami as the earth is 
kind. wli'jKe shadow extendi 1 ovc 
and to n considerate distance, 
that the mm m in pacing thro 
mu».t ot course he eclipsed! or i 
light 
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oin is larger than the earth.. This 
case, and the form of our globe being 
, the shadow it casts must be conical* 
inate in a point at a certain distance 
sun, falling upon that point directly 
t to his place in the ecliptic, 
shadow of the moon is, also, of a coni- 
re. and when it falls upon any partial- 
tion of our earth, that part will natu* 
e involved in darkness, and the sun, to 
habitants of such part, will seem eclipsed 
the shadow continues to cover them: 
s the moon is considerably smaller than 
artb, and its shadow can cover but a 
portion of the earth's surface, there will 
total deprivation of light only in that 
i where the shadow falls ; while the fo- 
unts of the circumjacent places will per- 
the sun's disk to be obscured in a greater 
«s degree according to the cootiguity or 
teness of their situation Hence it ap- 
, that solar eclipses are always confined 
rticular places : but lunar one? may be 
•ved from every part of the earth, provi- 
he moon be above the horizon at the time 
r obscuration. 

pposing the sun and moon to be of the 
size, the moon's shadow would frequently 
• a portion of the earth's surface of more 
two thousand miles in breadth : ihis 
ivcr, is contrary to the fact, for, except 
Lai eclipses of the sun when the shadow 
very obliquely, it rattty ciAj»A&^»n^^. 
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spressed below it, it is impossible 
>n should ever be in the same plane 
rth, except when she is in the 
one of the points where the or* 
t each other. Hence it is obvious* 
moon may perform many revolu- 
the earth, before a new or full 
place in one of these- points,) there 
cliose either solar or lunar, in the 
eral months 

i moon's nodes, or points of inter* 
in a right line with the centre of 
new or full moon, the sun, moon, 
re all in a right line ; and if the 
n new, her shadow falls upon the 
ill, the earth's shadow fails upon 
hen the sun and moon are more 
Leen degrees from either of the 
time of conjunction, the moon is 
ther too high or too low in her 
f part of her shadow to fall upon 
And when the sua is more than 
ees from either of the nodes at the- 
>sition, the moon is generally too 
low in her orbit to pass through. 
' the earth's shadow; whence it 
t no eclipse will happen in either 
s. 

moon be less than seventeen de- 
sither of the nodes at the time of 
, her shadow will fall upon the 
portion as she is more or teas, *i vtVk- 
; and if snt> Y« \«»\>QMfcVw&«* 




moon's orbit contaius 3(H) degra 
IT. the limit of tolar eclipses on < 
the node*, and it the limit of It 
are but Mimll portion?) il is obvk 
must be many new an J full mo 
any eclipse 

Having already had occasion 
the nude* of the, moon, it may be 
this pi nee to explain the term t 
readers*^The moon** orbit in 
ecliptic in hvo points tliametrici 
to each other, and these iriiei 
called the nudtx. The ascending 
the dragon'* bead % is the northern 
•f the moon's orbit with tbe eel 
marked thus by astronomers (J T 
ing node, or dra^un'atall, it tbe 
UM'-i-ctinn, and i> marked thus, tl 

Supposing the line of the not 
ways carried parallel tu itself re 
there would be exactly hn!F a ) 
the conjunctions of the sun and 
as the nodes shift toward the w 
trary to the annual motion of the 
nineteen degrees and one third ii 
same node will come round to t 
nineteen days sooner every year 
preceding one: hence, fromti 
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g node passing by tbe sun, as seen 
> earth, there will be only 173 days 
e descending node passe* thai lurai- 
whatever time of the year, therefore, 
eclipses about either- of the nodes we 
ect to have eclipses about the other 
i hundred and seventy -three days af- 

>des shifting through all the signs and 
of the ecliptic in 18 years, 225 days, 
uld always be a regular period of 
if any complete number of lunations 
«hed without a fraction- — This, bow- 
r er occurs; but in 223 mean luna- 
about It* year? and 10 days after. tbe 
n, and nodes, have been once in a 
injunction, they rituru so nearly to 
state again that the same node which 
injunction with the sun and moon at 
Deiicement of the first of these luna- 
.1 be within less than half a degree of 
conjunction with the sun and moon 
ben the last of th*»se lunations is coin- 
In that time, therefore there will be 
• period of eclipses, or returns of the 
pses, for many centuries. The fall- 
, however, of the line of conjunction 
m and moon, with regard to the line 
des, in every period, will eventually 
it: and after that it will not return 
less than twelve thousand four nun- 
ninety-two years. 
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Those eclipses of the sun which h 
••■ hj t tlie a«c* tiding node, and begin to 
n at the north pole of the earth, will 
tittlr southerly at each return, tiki the; 
quite off the earth at the opposite pole; 
ill. ■ -.- which nappea about the descending 
and begin to come in at the south pole 
»'-i ri.li, iv i I yr> a tittle northerly at each n 
till at lufi they quite leave the earth a 
nonh pole. 

Everj variety of eclipse that can porai 
occur, either with respect to the sun or mc 
is owing to the elliptical figure of their or) 
and the position they are in when the eef 
happens. 

When the moon changes at her leas 
tance from the earth, and is within the p 
limits of the node, she will appear large e 1 
to cover the whole disk of the sun : and 
inhabitants of our gjlube where her s 
falls will have the j-un entirely hW 
th^ir view for some minutes. Bu 
the moon change* at a greater distar 
tli. and £ sufficiently neHi" to tl 
mifrtettd a less an/ 
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est, exceeds that of the sun when 
mly one minute and a half a degree 
atest solar eclipse that can posribly 
le total darkness will continue no 
n while the moon passes through a 
d a half of her orbit from the sop ; 
describes in about three minutes of 
t when tbe change happens within 
degrees of the node and the moon 
lean distance, the point of her sha- 
ust reach the earth, and on the small 
i it falls the darkness can be only mo- 

I eclipse of the sun may be justly 
. as one of tbe most curious and most 
sctacles in nature : for at this time 
;ss is intense, the stars appear, and 
creation, as well as superstitious or 
•bservers, seem struck with terror ; 
ation, in general, is but for an in* 
, at the utmost, continues little more 
minutes of time. — It may, also, be 
that such eclipses occur but seldom 
ticular place, and annular ones are 
uncommon. 

eclipses of the moon, that planet is 
isib!e, but generally appears of a 
, like the colour of tarnished copper, 
pearance has been thought to result 
loon's native WgnV, YwX NX iaw&fc. 
eterred to the «eat\et«A>awss^^^& 
are so bent into tteentXtt*^^*- 
Jirough the atmo«vV»te,%a v>«s** v 



jj>ses in which tae iuv. 
her orbit nearest the earth,) has n,*-.., 
pea rod , but such instances are rarely heai 
Hevelius mentions one eclipse of th 
md. which happened on the SJMh of Apri 
642, when it was impossible to discover tl 
>lace of the moon, even with the assistant 
}f a telescope, although the sky was suffieien 
ly clear to discover stars of the fifth magn 
tude. 

Our readers will easily perceive from w) 
has been said, that a total eclipse of the mc 
may occur, although she be not exactly 
either ot the nodes at the time of such eclif 
for as the diameter of the earth's shado' 
considerably larger than that of the id 
she may, of course, be wholly involved i' 
-'«rk cone, without parsing directly thi 
" - *"oon, also, may be at t 
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voiding to the number of those parte 

* are obscured* It is also necessary to 

A, that an eclipse of the son always be; 

i on his western side and goes off on his 

4ern ; and that an eclipse of the moon be- 

A& on her eastern side, and goes off on her 

Mten. And all that the moon is eclipsed 

•aWe twelve digits, marks how far the earth's 

'ifcwfow extends over her body, on that edge 

to which she is nearest at the middle of the 



ecti y s c . 
tojar 



1 eclipses are more frequent than lunar 
«■•■«•• the sun's ecliptic limits are 



w There are, however, more* visible 

ectipfes of the moon than of the sun, because 
these are seen from all parts of the earth 
where the moon is above the horizon at the 
t|me the eclipse happens, whilst those of the 
son can only ne observed on that small portion 
of the ltemlsphere in which the moon's shadow 
falls. 

H» greatest number of eclipses of both lu- 
minaries which can happen m one year is 
seven, sad the least two ; but the most usual 
nnml)er is four ; and there are scarcely ever 
more than six, of which one half are generally 
invisible at any particular place. 
, • From a dfte consideration of these particu- 
fc» Jars, the young reader will comprehend the. 
1 doctrine of eclipses, and 'wVW v**^ 1 * ^Brafc/* 
/ Mad difficult matter for wtaowsnet* \» V 

<to*ind will m*ke to isotww*® 8 * * 



SO 
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<an eclipse can only happen at tUf 
or full moon, the principal requl^i 
certain the number of mean cnn 
oppositions that will occur evi 
the exact feitUQliobp of the sun 
their orbits at each of these tini* 
then appear, (hat the two lumina 
in the proper limits of the node, 
an eclippe, or otherwise not, agn 
previous observations. 

It is extremely difficult, even 
telescope, to observe exactly eii 
niencemeut or endmt; of a Inmi 
the earth's shadow is so taint am 
defined about the edges, that wl 
is either just touching or leaving 
ration of her limb is scarcely sensi 
sequently the most attentive 
hardly deem himself certain w 
seconds. The beginning and er 
eclipses, however, are visibly ii 
for at the moment that the edge « 
disk touches that of the sun, 1 
seerns rather broken on that p 
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etween them : in* geography the Ion* 

any particular place may be found 
es, as we have explained in a former 

and in chronology both solar and In- 
ises serve to fix the precise time of 

event; for so many particular are 
le in every eclipse (especially of the 
h respect to its quantity, the places 

is visible, and the time of. the day 
that there cannot be two solar eclipses 
d all circumstances in the course of 
es. 



CHAPTER IX. 

Phenomena of the Tides, Winds, &* 

a known fact that more than half the 
f the earth is covered with water, and 
e fluid body appears in continual mo- 
ling and flowing alternately without 
rmission. It is also worthy of obser- 
hat these motions invariably follow 
adn rule; for if the tide at a given 
at high-water mark in any port or 
lying open to the ocean, it will soon 
sink, and flow regularly back tili it 
I at low water-mark, vrtivOa. vrv\\\><fc \w 
c hours. After tito \X v*\\\ \ff^»s^M 
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most be comparatively small on account 
i immense distance from the faith. 
,.je attractive force of the moon acts mi- 
inuaily upon different pa its of the ocean, and 
consequently causey it to assume a different 
figure from what it wouM otherwise have- 
And as this attractive force is most powerful on 
that part of the ocean immediately under the 
iduod, the waters wiJI, therefore, flow con- 
stantly to that part, and he higher or lower 
at d liferent p luces according as her situation 
varies with respect to those places. But as 
the earth turns on its axis, in about twenty- 
four hours and three uuarters, from the moon 
to the moon again the flux rind the reflux will, 
of course, be retarded from day to day about 
forty -five minutes. 

Hence it is sufficiently obvious thut the 
tides arc occasioned by the attractive force of 
the moon ; but we have yet to explain the 
more singular cir cum si ance of their ebbing and 
Sow 111*5 twice every twenty-four hour*, 

When the moon passes the meridian, or is 
at her greatest height above the horizon of 
any place, she will naturally attract and ele- 
vate the waters lying immediately under her; 
hut it may be asked why the waters are ele- 
vated at the same place twelve hours arter* 
ward, when the moon pusses the meridian be- 
, low the h orison P for it is a known fact, that 

a whether she he in the zenith or nadir the phc* 
aomenoiiis nearly the ^ame^ it beiw^ \yv^J\ ^4.- 
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ter with our antipodes at t 
it is high water with us. 

At any part or harbour 
OrfTin, the moon's m tract) 
elevate the waters when, eh< 
of that place, whether it I 
the borbo&> The water ♦ h 
elevated at one pface wit ho 
at another, whence it has b 
is sufficiently evident that t 
depressions must be most c 
posite points of the earth 
the moon raises the wate 
points, they will, of cours< 
the other : and as the ino< 
meridian and is in the ho 
day, there must consequent 
two flood tides in that time, 
six hours and eleven minute 

From a cursory perusal 
marks, our youna; readers 
that the time of high water 
place would be when the r 
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meridian, yet from the motion previously 
imunicated to the waters, they would con* 
te to ascend for some time afterwards con- 
lently they most be still more disposed to 
tnd when the attractive force has suffered 
f a Mnall diminution. These effects, like 
continuation of the waves of the sea after 
orm has subsided, and the increase of heat 
> or three hours after noon on the longest 
■, mny be easily understood, from the con- 
ration that a small impulse given to a 
y in motion will cause it to move further 
1 it would have done without such impulse* 
Lead of its being high water, therefore, 
m the moon is upon the meridian of any 
se, it will be found to happen about three 
rs afterward. 

t is necessary to observe that tides might 
iroduced by the influence of the sun, though, 
re have already observed, in a much less 
ree. The whole attractive force of the 
indeed, is greatly superior to that of the 
in, but as the distance from our globe is 
rly four hundred times greater, the forces 
d which he acts upon different parts of it 
much more equal than those of the moon, 
, of course, have less effect in occasioning 
' mutation of its figure. 
n illustration of this doctrine it may be 
»rved, that notwithstanding the considera- 

proportion which the earth's diameter 
r» to its distance from the tnoQ\^ >J«V. VW 
netor is scarcely any t!bin& \&ttttfe\wafe> 
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; tides happens when the ran and 
ecisely in the situations alluded to": 
r actions do not produce the great- 
len they are the strongest, but sonic 
ards, as we have previously intt- 

Jso, be observed, that the agitating 
e sun and moon depend not only 

particular situations, but, also, . 
espective distances from the earth : 
iects will be greater in proportion 
itiguity ; whence it happens that 
tides are greatest in winter, when 
rthest off, and the neap tides are 
y least. For a similar reason, as 
a vols round our globe in an ellip- 
d is nearer at some -times than at 
ides, at such times are invariably 
augmented or depressed, 
iations are, likewise, produced by 

declinations of the two great lu- 
>r if either the sun or moon were 
e poles, it would occasion a con- 
>oth there and at the opposite pole, 
mt ebb, or depression about the 
proportion, therefore, a* thesi- iu- 
•,line from the equator, thej grad- 
leir effect, and the tides are dimin- 
vhen both of them are in the euua- 
?s are consequent ra«wh-Vfe\. 
«as the elevation cfl NXvfc VSAs* >» 
iclerabte, in comv^vwro. ^ . ;*. 
served in. mdc-vxK>^w wsw 
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opening in the direction of the strearc 
for in channels which gradual y beco 
rower, the water h accumulated b) 
paction of the contracting banks; in 1 
manner as a gentle wind, though scar 
on an extensive plain* seem? brink In i 
particularly if the widest «-nd of lb 
o^en to the plain, and in the dtrectio; 
wind, 

1 ide* in respect of different places 
at bjI distances uf the moon from the n 
Owing to their brini; obstructed in t 
Gage through different shoals anil t 
ami being al^ variously affected by 
against capes, headlands, &cconsequer 
occur at ail hours of the day. The ]i 
produced in the German ocean when 1 
is three hours past the meridian, take 
hours to flow from thence to Londoi 
where it arrives by the time that a r 
is raised in the ocean. At many pla< 
it is hi^h water three hours before tl 
come* to the meridian ; but that tid 
the moon seems to push before her i: 
the tide opposite to that which she raif 
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nunicating with the ocean being 
that they cannot, in so short a 

ve or discharge sufficient water to 
sensible swell or subsiding of their 

the atmospherfc of our earth, being 
lighter than water, it cannot be 
at the moon produces much higher 
ie air than in the ocean ; and the 
te moon's attraction upon our at- 
is known to be one cause of the 
; that prevail about the time of the 
though the principal cause must be 
) the change of temperature which 
>here then undergoes. It remains 
, as briefly as possible the nature of 
n at different times, and in various 

be action of the sun, the attraction 
n, or any other cause, dilates the 
region of the atmosphere, it must, 
ence of its expansion, force itself 
er region, which, if less rare, will 
y produce a wind. Heat may be 
'as the chief cause of the air's dilata- 
equently when the reflection of the 
rom the earth has heated the air to 
egree, it becomes lighter in those 
in the. adjacent ones, which occa- 
lenser air to ruab. \»to W^w^s** 
•iu oi 

iting of the dexvwr ws Vato v» 
ices the agitation wfc\s»\ w * * *^ 
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-ft fiir regains its proper equilibrium ; 

rt ha* been ju&rly remarked. '* the 

air of the ueeau rushing into th>- heated 

r efitsbes and purifies it by Us coolness and 
ft hi'lt>i me nitrous im [■i-f^nMii-ni." 

There are snmc pans of the torrid zone 
wb*re an easterly wind prevail* during the 
whole >* j ar and, by its constancy affords *uch 
important advantage $ to merchants, anil navi- 
gators in pernM-aL that it has been aptly term- 
t;d the trade wind* 

Various conjectures have been formed re- 
specting the cause of this phenomenon ; but 
the following mode of accounting fur it- regu- 
lar action seems the mo H rational in itself, and 
be;»t adapted to the plan of a work designed 
for the instruction of juvenile readers. 

Those parts of the earth situated between 
the tropics are more heated than any other 
regions, in consequence of their receiving ihe 
greatest portion of the solar rays and their 
atmosphere being considerably dilated by that 
circumstance. On tbe sun's departure, there- 
fore, from any particular spot, the cooler air 
will naturally ru*ti in, to restore the equilibri- 
um; and this mny produce the constancy of 
the wind under consideration. 

To account for its directum we observe, 

that as the earth's diurnal t notion is from west 

to east, and the apparent rattans o& ^ w V**k- 

enly Wies is in an opyos&e tfra^^O^** 

«ay be said to pass we«vet^ ^^ ^ 

<*f Uw atmosphere flrigatfm vg \Nx* ^* 
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CHAPTER X. 

Motion, Refraction, and Aberration of 
Light. 

NT and various opinions have been 
concerning the nature of light — a sub- 
ually inportant in itself and interesting 
y lover of science— The Greeks appear 
3 considered it as an accident, or pro- 
resulting from the first principles of 
; and Des Carte* has defined it to be a 
>us matter diffused through the creation, 
by the action of the sun, strike* upon 
2s, in the same manner as a rod, or staff, 
if pushed at one extremity enters in the 
toment at the other, 
now well known that light is a mate- 
stance, which flows directly from the 
its proper fountain ; and the velocity 
hich it moves may likewise be ascer- 
with tolerable precision. — The Danish 
pher, Roemer, first demonstrated that 
toys about eight minutes in travelling 
e sun to our globe a distance of nine-" 
millions of miles ; and as this curious 
e may na.u rally be expected to inter- 
young reader, we shall endeavouc to 
it as clearly as powfota \ >mnyew%> \rc»* 
remarked, that ai\ *W«fcVv<* *Vm«tw 
tiie eclipses of SupilfetH twfcaM&N*** 8 
e important discovery* 



itismos-treOKiW- A»» . takes , n p»«««t 
e d liy the tin" wl,lcU . ') S r c wnh'i ortof..6> 

t ianS of the -""Xir oifcitt ^ «I«F»^ 

in proportion W * "K which .**• 
1, on the r6tra,:l, " 5 ll X proportion «■ 
tlo MOM* A^^'V^ple e*perr 
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bottom of the vessel.— The rays of 
»t consequently be refracted, or bent 
•d in parsing out of the water into 
and as they now come to the eye in 
biique direction, the object must, of 
►pear elevated, and in a different po- 
rn its real one. 

hypothesis may also be illustrated 
Mace the basin in such a manner that 
lay shine on it obliquely, and observe 
rly where the shadow of the sun 
1 the bottom : then fill it with water, 
hadow will not extend so far as it 

the basin was empty, which plainly 
.hat the rays have been, refracted, 
[ out of their natural course, by pass- 
Due medium into another of a different 

re may observe that in ' proportion 
/s fall less obliquely, the less will be 
action, and if they fall perpendicu- 
y will not be refracted at all : for the 
riment demonstrates that the higher 
ises, the less difference will there be 
the places where the edge of the 
alls in the empty and full vessel ; 
e mi p pose a stick to be laid across the 
d the solar rays to be reflected into 
dicularly from a mirror, the shadow 
ick would fall upon the same part of 
whether it were full or empty, 
sequence of this property of refrac- 
enjoy the ftgJaX. ot ^a wsj^ ^^. 



than the hor«™t»t ™« t „ arc uv 

they *<*m to be more w j c « * 

scss.-Sa&'Ra'SB 

ft •>» '°.'.™ , .„ , .r" , Sik. *"«"• ■ 
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be all-wise Creator 
in atmosphere, the 
some to us in direct 
nd disappearance ol 
instantaneous; cor 
experienced the nu 
ransitions from pro! 
if light, and from 
cheerless and opprc 
, the effect of refrai 
for the coming splei 
vening we behold 
on the western clou 
>f the receding lum 
vening gradually di 
landscape, and ha 
ation, when the m 
fess majesty,. and t 
ipears studded wit 
eir surrounding \ 

stronomers seem to 
h the refractory pc 
ut its effect does no 
lined nor employed 
observations, til 
e. He discovered 
* be about thirty- 
ch the same as it i 
onomers: he, also, 
for ascertaining i\ 
itudes, but this ^b 
nifeavours. He * 
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*UCce§*J to the pros* vapours vvl 
Atmosphere, and supposed th 
the sun to be diffi ?rent from tf 
His mistake, however, was aff 
ero<l by Domiui^ue C-assini, 
the refractions for every deg 
and proved that they diminish 
zau 10 the zenith. 

As the state of the atmosphi 
variable, and the quantity of i 
always the same at the earne t 
ran be I nic! down for as cert ah 
Hon, either ihe height of thM 
mo sphere which refrutts the si 
true place of any of the heaver 
are seen through this medium. 

It is not, however, from : 
that we are unable to fix tin 
these objects, but they are alsc 
gularities occasioned by the 
light ; the discovery of which 
oned among the most remark* 
of the eighteenth century. 1 
ject is equally curious and imp 
iifcptjut uur renders wltU it, \ 
P'.tH'.\v]nT.i:i.-ditt 1-irilminica, 
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rallax of the earth's annual orbit. And after 
repeated observations, they found this star, 
about the beginning of March, 1726, to be 
twenty seconds mure southerly than at the 
lima of the first observation* It now, indeed, 
seemed to haw. arrived at its utmost limit 
southward : because hi eeveral trials made 
about this time, no sensible difference was ob- 
served tu it- situation. ' 

" By the middle of April it appeared to be 
returning back again towards the north ; and 
about the beginning of June, it passed at the 
same distauce from lite mnith as H had done 
in December, when it was first observed. In 
September following, it appeared thirty-nine 
seconds more northerly than it was in March, 
just the contrary way to what it ought to ap- 
pear by the annual parallax of the stars. This 
unexpected phenomenon perplexed the obser- 
vers very much, and Mr. Molyneux died be* 
(ore the true cause of it was discovered. 

" After this, Dr. Bradley, with another in 
itrutnent more accurately adapted to his pur- 
pose, observed the same appearances, not only 
in 1 1 iiit, but many cither stars; and by the 
great regularity that appeared in a series of 
observations meda at all times of the year, the 
Doctor was fully satisfied with regard to the 
general laws of the phenomena; and tharefot* 
endeavoured to find oat ih» eauat ot ^towse- 
» He wns already convioxeo. IfcsA <*» «* 
teat motion of the stars was not oNSvafc** 
mention «f thecanh»aaxU. Y J^^>*- 




last, however, this acute astj 
the phenomenon in quest™ 
the progressive motion of Jig 
annual motion in its orbit : 
that if the light were props; 
apparent place of a fixed ob 
the same when the eye is at 
moving in any other direct 
tbe line passing through tin 
an J that when the eye is roc 
direr-lions, the apparent pit 
Won hi be different*" 

From various observatkj 

Bradley upon the same stars. 

three years, he discovered a i 

twenty second 9 between the 

rent places ; and hence, thi 

appears to be ten thousand t 

that of the earth in her orb 

light will travel from the su 

eight minutes and about seve 

This discovery of the ahei 

an incontrovertible pronf of 

linn in her orbit, and affords 

'-'ftnirrmiition of the correct 

>* 'Mr or t-operuican system^ 

^*.f vlenrty ascertained t\v? 




of ow globe, 

»fa tip tittup 

n tUs motion 

aB the jton In a different 

to their placet In the hea- 

irity of variations affords 

mmm^jorivoa^ Copernicus and improved 
If nteimnwrtel Newton, if strictly conforma- 
ble- mitfethe tree order of netnre. 
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CHAPTER XL 



<f1*1 h yk*tomber,Epad,Cydc<ftheSun f 
J P gp faittif Xetter, &c tri9 esjy methods of 



Iffltfrime, or golden number r it, in other 
woffatj w oycJe of the moon, or a circle or 
potion of nineteen jean, at the expiration of 
wanes, the change* of the moon will happen 
ofovfke 18010 day (bat upwards of an hour 
tone**) and the will make the tame aspect 
wHh tw ton at the did nineteen yean before. 
It Itoaidto have derived its appellation of 
oMUf» somber from Jalina Cater, who caused 
it ton* inserted in the calendar in letters of 
goat. Ituoft^talitity in ascertaining the 
age end ehaares of the moon ; and may be 
eenfly (bund By any of om matavwta %s% 
tammy acquainted with eotjtsaieu vfttaBftti&~ 



solar exceeds the lunar year; t 
vulgarly reckoned three hundrec 
and the lunar, three hundred i 
days, the difference, viz. eleven 
the epact. Thus the epact of on< 
days ; two years, twenty-two d 
but as thirty are accounted a 
tion, the pupil must subtract « 
ceeds that number, and the ren 
the epact. 

Asa general rule for finding 
1 from the golden number, and 
mainder by 5, when, if nothio 
epact will be the same as the i 
less than the golden number: I 
add 10 to the dividend, or if 2, 
sum will be the epact, for th 
new stvle. 
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ist quotient, and rejecting the number SO 
en as you can, the remainder will be the 

e Cycle of the Sun is a revolution of 
ty-eight years, at the expiration of which, 
ominical, or Sunday letter*, return again 
e same order they were in twenty-eight 

before, and the twenty-ninth year be- 
i new cycle. 

find the oycle of the sun in the present 
ry, add 25 to the date of the year, then 
e by 28, and the remainder will give the 

cycle for that year. After the year 
, however, the rule will be as follows: 
le number added in the nineteenth centu- 
rfe. 25) the pupil must add 16 more, and 
that sum subtract 28, and the remainder 
»e the number, to be added to the date of 
ear from 1900 to 2000. 
e Dominical Letter is so called because 
he lordly letter, or that which is placed in 
' ealendar,against the first day of the week, 
tiday. There are seven Dominical letters 
ering to the days of the week, viz. A, B, 
, E, F, and G : and these letters are also 
for every month of the year, A being set 
inuary first, B for the second, C for the 
, &c. till they come to G, and then they 
lence again with A. 

• account for the variation of these letters 
r year, we observe, that as the common 
uted year consists of three hundred *j\<L 
•five days, and as wveit to3%w&»v'K*£*.% 
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hat if 565 be divided by 7, the 
be 5% weeks and i day over : iltU 
iequently be the last of Decern* 
on Id be letter A, but we bave 
narked that this is used for Jan* 



.he year to consist only of three 
sixty-four days, there would be 
►er of fifty two weeks ' in which 
ears would begin on the same 
ek, but being three hundred and 
'S t the year end* with the same 
i with- Thus in any common 
ing the first day of January to 
'mid ay, the next year will com* 
Vtondny T and Sunday will he the 
f January or letter <j ; and as the 
jar will begin on Tuesday, and 
3 ;'jn-Ti on the sixth day, the Do* 
' then will be F, &c* 
v th year* however, is called a 
Ijeau'vear, and consists of three 
sixty -six day*:* and therefore 
the Dominical letter will be in- 
<! will not return Dgnin till the 
f the sun's cycle, which shows 
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y, will have the letter G, so that every 
ear has two Dominical letters, one, 
serves from the first of January to the 
y-fourth of February, and the other 
he twenty-fifth of February to the end 
year. 

\ general rule for finding the Dominical 
is as follows : — Add to the riven year 
rth part omitting fractions ; then divide 
un by 7, and the remainder subtracted 
r will represent the number of the letter 
ling to the order of the alphabet ; thus 
signify A, 2 B, &c. But if nothing re- 
ifter dividing by 7, then G is the Domin- 
eer. 

t letter found according to this rule will 
e Dominical letter from the twenty- 
of February to the thirty-first of De- 
r ; and the other letter from the first of 
ry to the twenty-fourth of February, 
e always the next in the order of the 
>et. 

find the Dominical letter after the com- 
ment of the nineteenth century, the 
• must attend to the following rule: 
sine the Dominical letter for 1845 to 
uired — Cutoff two figures thus 18 | 45, 

the first two, vis. 18, by 4, regarding 
nainder : the quotient will be 4, from 

subtract 1, and the remainder will be 
ich taken from the original number will 

15 ; this number subtracted from 21* 
umber of seven natroA ^^Xbwb^V***^ 




Of the Central Principles of a 
wiih Problem*, 4 

THE artificial ceteFtia] glol 
represent the face of the nea 
all the fixed stars hitherto pel 
nomers are placed in their c 
and respective magnitudes ; 
globe in turned round ouiUi 
west, it exhibits the apparent 
of the (tun, moon, and stare, 
region 4* 

There are two circles on tl 
intersect each other; one ca 
represents the tun's apparen 
other the tqu&lar, or the circ 
which in celestial problen 
transferred in idea to the he* 
id it is distinguished by eigt; 
parallel to it ou each ride. 
twelve signs of ihc zodiac, dv* 
degrees each, and forming 
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arde of three hundred and stety degree* 
liter, when transferred to the^ heavens, 
Dd the equatorial cinUj because it only 
to divide the celestial iphere into two 



% 



parts, being precisely equidistant from 
extremity of its apparent diurnal mo* 

£3§ degrees from the equatorial circle 

arallel with it, two circles are drawn; 

1 the north and the other on the tooth 

vhich touch the ecliptic in two points* I 

circles are called the tropin or softtiea ; h 

le great circle which passes through the j 

i where the tropics touch the ecliptic, is £ 

the toUticial colure. Another- great 8 ' 

which passes in like manner, where the y , 

ic and equatorial intersect each other, is f • 

d the equinoctial eohure ; and the circles jj 

1 at 2SJ degrees from the poles are called 
)lar circles. ' 4 

the plane of the horiaon of the celestial 
, are delineated the figures and signs of ^ - 

>diac; the degrees of which answer to 
iys of the months, as the months corres- 
to the signs which the sun is in at each - * 

!. On this place also are described the ! ) 

ipal and -collateral points of the compass, 
e brazen circle which crosses the globe 

and south is styled the general meridian, . ; 
its representing that circle which passes 
svery place on the earth* !i ; 

e attitude of any tume^ VA* VkSfc> \ 

t above the horamu 
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Meridian Altitude is its greatest h&i 
when it arrives at that height, it i 
.:uhninate. 

Declination, is the distance of the 
Liny star, from the equator or eqi. 
counted on the brazen meridian in 
and is called north or south, accord in 
-i dp of the equinoctial on which the 
tion is. 

Rigftf Ascemiotti is an arch of the 
tial contained between the sign At 
the degree of the equinoctial that i: 
the brazen maridian, when the sun o 
brought to the meridian. 

Oblique Ascension, is that arch of i 
noctial contained between the sign A 
the degree of the equinoctial, which i 
the horizon at the rising of the sun or 

Ascensional Difference^ is the diflfe 
degrees between the right and obliqu 
sion, which converted into time by 
15 degrees for every hour, shows ho 
the sun, or star, rises or sets before 
six o'clock. 

Latitude of a Star^ is its distance I 
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Ms place t* He trtjetjc, iseafledH* 
tie; but it is usually c x p r cseB d by the 
ai»l minute oftlte stain which it is. 
lencffai of tkepote abate the horison, 
une as latitat on the tefTestfcl globe, 
ucfe one* hn mtu i e y therefore, on the 
[globe bear tie seme relation tola* 
, as they do on the terrestrial globe to 
ator. 

* are the genera] principlef of aoelev 
ie f which being well understood, wffl 
the method of workin g problems on if 
intelligible and easy. 

PnOBLCM I. 

ciifyOuGloUfor my ghen Latitude. . 

old rectify the globe for latitude 40 
north. 

i.— Turn the pole on which the hoar 
fixed towards the north point of the 
, slipping or moving the whole globe 
rds or forwards in the notches of the 
, till the horizon cuts the brazen me- 
i 40 degrees, so the globe wiH be itc* 
•latitude 40 north. 

were required to rectify the globe for 
ititude, then yon must elevate the 
>le instead of the north pole* 



4lrt, a" 4 H*S 1B month '?«™l e a*5 
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Rectify me giooe, aim i»*« 6 «~w . 
place to the meridian : then turn the f 
till the given star come to the eastern v 
of the horuton ; and the index will shov 
time of rising, and the horizon will disc 
the point it rites upon. Torn the rfol 
the west, and the index wul point to the 
of setting aa4 the horironwffl show the] 

Tofidtkut start wMefc net* rise, md 

Observe whet stars have note them 31 
greet mUk deriiaatioa, .for those asm 
but an always trader thehoHaoaat %m 
in Hke manner, those stars that hare ^ 
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n side of the horizon for the 
11 those stars cut by the e< 
; horizon rise cosmicallv. 
the same position, and lo 
verge of the horizon ; th< 
cut by it or lying very n 
ay cosmically. Turn the gl 
edge of the horizon, and ol 
)f the ecliptic cut by the e 
same time which will answ 
le cosmical setting. 

PROBLEM Till* 

time of th& achronieal risvn 
setting of any star* 

3ctified your globe for the If 
, &e* bring the given star 
;e of the horizon, and observi 
ecliptic is, at the same ti 
verge of it. The latter bei 
•setting, by observing the 
which the sun is in that si} 
time of the achronieal ri: 
tar will be found. If you 
the western verge of the h< 
i the point of the ecliptic w 
; time, at the eastern verg 
ondent day, or that in whi 
ironically, will be found. 



Bectify the globe, and bring the given 
to the eastern edge of the horizon ; tha 
the globe and turn the quadrant westi 
till tSt degrees of it touch the ecliptic 
then will the sun's place be depressed 1: 
greet below the horaon on the eastern 
This done, observe the decree of the ec 
cut by the quadrant, and And (he oppptff 
gree; and tbeilay of the month 



same degree of the ecliptic on the feoffepr 
aliow the time of the ••tar's hettaoel 
The same it to be observed with the eti 
on the eastern tide for the heliacal set*/ 

FmOBLBKX. 

Toftnd (he tunU meridian akitodeflfrm 
day. 

' * - anil wflMI t! 
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ie quadrant together, tffl the star cut the 
ant in the given height; and the index 
oint to the hour. 

.* the exercise of the young reader, we 
given a Hut of the different constellations ; 
situation on the globe, and the namei of 
inciple itan in each of them. 



CON8TELLA TION8. 

a, the Eagle, extendi from degree 280 to 
> upon the equator, passes between degree 
on the northern, and 15 on the southern 
e of the meridian. Principal stars, Ah 
r of the first, Varia of the second magni- 
le. 

ja, the Wagoner, situated in the northern 
nisphere, extends from degree 65 to 110 
the equator; passes between degree 25 
i 55 on the meridian. Principal star, Ca- 
la of the fi rrt magnitude. 
a Pneumatica, the Air Pump, situated in 
$ southern hemisphere : extends from de- 
»e 140 to 170 of the equator ; passes be- 
een degree 20 and 45 on the meridian. 
'omeda, situated in i\» «0rtBsa5r* , te*a»£ 
ire; extends from Ae^N* ** **• s£s 
tern, to 40 on the «a**n* *^Jj£* 
aiorj passes btitvi eca ^IS 6 ^ ^^ 



on the meridian. 

Apus, the Bird of Parody situated 
southern hemisphere; extends from 
190 to 280 of the equator; passes be 
degree TO and £0 on the meridian* 

Mooic&j tht Draver y situated in the no 
hemisphere ; ex lends from degree 200 
of the equator ; pa«sc* between dej 
and 55 oo the meridian. Print i pa 
Areturwof the first magnitude. 

Cam(topardaliS t si mated in the noil lie r 
isphera ; extends from degree IQ ' 
the equator ; parses between degr 
SOofthe meridian* 
Cams Myar, the GrtaA Bog, wtoi 

fiuutliem hemisphere 4 , euHsni^ 
®> to tlO rt the eciuato* I \p 
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degree 10 and 40 on the meridian. Princi- 
pal star Siriu^ usually culled t be dog |iar of 
the first magnitude. 

Cants Minor^ thv Ltnet Dog, situated in the 
northern hemisphere ; extends from degree 
105 to. ISO on the equator; pui^es between 
and degree 15 on the meridian. Principal 
atar Procyon of the first magnitude. 

Cfin ScutptoHa^ situated in the northern hem- 
[sphere ; extends from degree 60 to 80 on 
the equator ; passes between degree -0 and 
50 an the meridian* 

Celus, the Whnl% situated principally in the 
southern hemisphere ; extends from degrea 
360 on the tvertern, to 50 on the eastern 
Bide of the equator; passes bet ween degree 
15 on the northern and 25 on the southern 
side of the meridian. Principal sinw iMciii- 
kan of the second, M ira of the third magni* 
tude. 

Cants JVtnalicit the Hottntb, situated rti the 
northern hemisphere ; extends from degree 
100 to 205 of the equator; passes between 
degree 50 and 55 on the meridian* Princi- 
pal star Cor Carol is of the third magnitude* 

Cassiopeia, situated in the northern hemis- 
phere; extends from degree 510 on the 
western, to 50 on the eastern side of the 
equator \ p asses between $s%p*A h& *sA ^ 
on the meridian- Wmsvp^ %VKt 'Sas*^^ 
the third magnitude* . .a^ 

CepAeen^ situated imfee hotOcws^V*^ W* 

extends from de^rcfc 3Wa oulfcR- ^** 



of the meridian* 

Coram lior culls t situated in the nor 
isphere ; extends from degree 5KE5 to 
the equator ; passes between 25 and 
tike mendian. Principal star AJph 
the hc con d magnitude. 

Ctuz, I hi Cross, situated in the southern 
phere ; extends from degree ITS to 
the equator ; pulses between degree 
65 of the meridian, 

Ciretntu, the Compass T situated in the « 
hemisphere; extends from degree 
£30 of the equator ; passes between 
55 nnd TU on the meridian. 

Core us T me Crura, situated in the sou the i 
jsphere j extends from degree ItiO tc 
the equator ; passes between degree 
£5 on the meridian. 

Cmlfliini.?, situated on the souther 
phere ; extends from degree 165 
the equator ; passes between de 
65 on the meridian. 
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leton, situated in the southern hemls* 

tefe; extends from degree 115 to 200 on 

m equator; pisses between degree 70 and 

) on the meridian. . . 

;ntu, the Syjan, situated in the northern 

temtsphere; extends from degree 280 to 

250 on the equator ; passes between degree 

25 and 60 on the meridian. Principal stars 

Arided of the first, Albirco of the third 

magnitude. . 

orona AutiruUs, situated in the southern 
hemisphere; extends from degree 270 to 21)5 
on the equator; passes between degree 35 
.. and 45 on the meridian. 
Draco, the Dragon, situated in the northern 
hemisphere ; extends from degree 130 to 330 
on the equator ; passes between degree 45 
and 90 on the meridian. Principal star 
. Ktinam, of the second magnitude. 
Ddphinut, the Dolphin, situated in the north- 
ern hemisphere ; extends from degree 300 to 
320 of the equator; passes between degree 
5 and 20 on the meridian. 
Dorado, the Sword Fith, situated in the south- 
ern hemisphere ; extends from degree 60 to 
100 of the equator ; passes between degree 
50. and 70 on the meridian. 
Eridmus, the River, situated in the southern 
hemisphere ; extends from degree 15 to 80 
of the equator; passes between and de- 
gree 60 on the meridian. Principal stars 
Achernan of the first, Fornacis of the second 
magnitude. 



the meridian* 

Grits , the Cmne, situated in the southern 
pheie : en tend $ from degree 3tJfl to 
the equator ; passes between degree 
55 on the meridian* 

Ufrtuteit, rituitted in the northern henii* 
cxii'iuls from degree 235 to £85 ofthi 
tor ; ptaspes between degree 5 and 50 
nieridiun* Principe] star Ras Algt 
the second magnitude. 

Hydru, m tuated principally in the so 
hemisphere ; extends from degree \ 
140 on the equator ; paf^H between 
10 on the northern, and 30 on the so 
ride of the meridian* Principal at 
Hydra, of the second magnitude. 

HoToki%itL?n, the, Timfr-picre, situated 
southern hemisphere ; extends fVt> r 
SO to 65 of the equator ; pusses bf 
gree 40 and 70 on the meridian. 
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traHs, situated in the southern J . 

e ; extends from degree 340 on ■ *' 

-n, to 70 on the eastern side of the 
passes between degree 60 and 90 

ridian. Tfc 






Indian, situated in the southern \y 

e ; extends from degree 290 to ; f 

i equator; passes between degree , - 1 

on the meridian. ' ' ; 

ed in the northern hemisphere; )\ 

om degree 270 to 290 of the equa- f 

is between degree 50 and 50 on 
an. Principal star Lyra, of the [ 

itutle. , 

ted in the northern hemisphere; ' i ; 

om degree 90 to 140 of the equa- 
ls between degree 35 and €0 on 
ian. 

Lizard, situated in the northern 
e ; extends from degree 325 to 340 
uator; passes between degree 35 
the meridian. 

fare, situated in the southern hem- 
extends from degree 70 to 95 of 
or ; passes between degree 10 and 
meridian. 

he Little Lion, situated in the north- 
sphere ; extends from degree 125 
the equator ; passes between de« 
nd 50 on the meridian. ■ 

Vol/, situated in the southern hem- 
extends from de£re**.\fc \»<**k ^ 
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horse, situated in the 
e ; extends from degree 
[iiator ; passes between 
the meridian. Princi- 
tlarkab, Scherat, Alpe- 
nir of the third magni- 

tuated in the southern 
Is from degree 260 to 

passes between degree 
ridian. 

e northern hemisphere ; 
; 20 to 70 on the equa- 
i degree 30 and 60 on 
cipal star Algot of the 
rid four stars of the fifth, 
ead of Medusa. 
:ed in the southern hem- 
>m degree 310 to 345 of 

between degree 25 and 
Principal starFomal. 
gnitude. 

1 in the southern hemis- 
m degree 120 to 140 of 
between degree 15 and 

le southern hemisphere; I 

je 350 on the western, .jj - 

rn side of the equator^ \ 

ids faoia*»BWfc ,SB 



t 
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Major \ the GraU Bear, situated in the 
/them hemisphere ; extends from degree 
*0 to £-0 of the equator ; passes between 
Jegree SO and 75 of the meridian. Princi- 
pal start Dubhe, called the upper pointer, 
of the first, Aliotli Mizar, Benetuaseh, call- 
ed the lower pointers, of the second magni- 
tude, and AJcor of the fifth. 

Ursa Minor, tht Littis jBf or, situated in the 
northern hemisp be re; passes between de- 
gree 70 and 90 on the meridian. Principal 
Stare Alruceabafy, ii finally called the Pole 
Star, of the second, Rochab of the third 
magnitude* 

Tvlpecuta d Ansir* the Fox and the Goose, tit* 
aated in the northern hemisphere ; extends 
from degree 280 to 350 of the equator ; 
passes between degree 15 and SO on the 
meridian. 



SIGNS OF THE ZODIAC. 

Ark*, tht Bam, situated in the northern hemis- 
phere extends from degree 20 to 50 on the 
equator, passes between degree 10 and SO 
on the meridian ; principal itex*, Ams?**^ 
the second, Meaartictt ot ika faatfCn. \Ba*E^ 
tuile. 
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J of the equator ; passes between and 
<*gree SO on the meridian ; principal stars 
Z u ben el Cham a, Zubcn el tieiuimbi of the 
iecond magnitude. 

&orjtio t the Scorpion^ situated in the southern 
hemisphere, extends from degree 240 to 2&5 
on the equator; passes between degree 5 
and 45 on the meridian ; principal star. 
Ant&res of the first magnitude. 

Sfagitlariitti the Archer , situated in the south - 
em hemisphere, extends from degree 2tiQ to 
300 of the equator; passes between degree 
10 and 30 on the meridian. 

CanrfconiuX) the Goat, situated in the southern 
Hemisphere, extends from degree 300 to 333 
of the equator; passe* between degree 10 
and 30 on the meridian ; principal stars 
Deneb, Algedi of the fourth magnitude, 

^tfpuaWw, tkt Water Bearer , situated princir 
pally in the southern henai sphere, extends 
from degree 500 to 360 of the equator; pas- 
tes between degree 5 an the northern, and 
25 on the southern side of the meridian ; 
principal stars Audi a, and Situ la of the 
fourth magnitude. - 

J*isctt 1 Hit Fish, filtuated principally in the 
northern hemisphere, extends from degree? 
34fr on the western, to 30 on the eastern 
eideof the equator; passes between degree 
30 on the northern ^ auA \Q ^\^<sss$&>KWas 
side of the meridiaxu 



Abcrrttliwi— An apparent change of plaie 
the fixed start, caused by the profcres* 
motion of light, and the earth's annum I 
tiou in her orbit. 

.-idtrmicat — A term used to express toe rt* 
of a ■«'«' *t ena-sat, or iti Betting at 

Au jtof a celestial object 

t nt . *on, or a ttar, above tha 

rison, -luned on a verticat circle froo 
horiaou to the zenith, 

jhjiplUudt— The distance of the sun, or a 
from the east point of the borieon at fi 
ana from the west point at retting, -A 
tnde ii reckoned east and west- 

Jykdi<m~- That part of a planet's orbit w 
is farthest from the sun. 
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hnispher*— The exact half of a sphere or 
globe. 

orizon — The line which terminates our view 
of the heaven* 

qrizontal Line— A line drawn parallel to the 
horizon. 

ictinatioh--The angle made by the orbit of 
one planet with that of another. 
\cidence— -The striking of one body on ano- 
ther. 

tgress — The son's entrance into a sign or de- 
gree of the ecliptic. 

B//7ud«— The latitude of a star or planet is its 
distance from the ecliptic, north or south 
towards the pole of the ecliptic. Latitude 
of places on the earth is reckoned north and 
south from the equator. 
ibrati(m—\ term used to denote the irregular 
motion of the moon on her axis. 
ongitude of the stars and planets is counted 
on the ecliptic, east and west from the in* 
tersection of the ecliptic and equator at 
Aries. Longitude of places in England is 
reckoned from the meridian of Greenwich, 
east and west upon the equator. 
lean Distance — That between the greatest 
and least distance of any body from the 
sun. 

reanitfb/ton-«-That between the swiftest and 
Slowest motion of a p\ane\. 
bridian— \ great citcA* ©A We ^^^^^ 
ng over any plaee, ftfA \Jtao^^^ xv 
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*ed to be drawn parallel to the ecliptic 

selestial sphere. 

on— That part of a planet's orbit in 

1 it is nearest the son. 

ry— The circumference of any regular 

nl — Happening at stated limes. 
-The different forms exhibited by any 
,ial body in its changes, as those of the 

enon— An extraordinary appearance in 

•e. 

ena — Plural of phenomenon. 

-A flat (superficies. 

acfe— Going backward. 

ion — The circular course of any body 

1 returns to the point where it first be- 

o move. 

— A ' small planet which attends rfnd 

vch round a larger. 

-The 60th part of a minute, in time, 

>n, or space. 

-The aspects of the planets when they 

degrees distant from each other. 

' — Relating to the stars. 

J Points— The most northern and 

tern limits of the sun in the ecliptic. 

d — An oblate or oblong body, approach- 

o the form of a sphere. 

9 — Those points of i\ie \aoaiS% «**&>». 

i she is at new and ta\\. ^> 

-A planet's pass*** w«t <fc* *«» 



S^ point directly over our he 

Tin? oppose to the nadir. 
Zodiac — A circle of animals. 
Zone— A bell or girdle. 
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